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INDIA-RUBBER CULTIVATION. 


THE letter of a correspondent on the above subject, which 
appears in our issue of to-day, raises a question of great 
importance to the various companies which have lately 
sprung into existence for the production of india-rubber 
from Para trees cultivated in Ceylon and other suitable 
parts of the tropics, in competition with the product of the 
uncultivated and uncared-for tree, growing—as those in the 
Amazon delta, ‘or instance—amid dense jungle, and except 
for the wonderful soil and suitability of the climate, under 
every disadvantage and in spite of every obstacle. From 
this region alone comes about one-half of the world’s total 
supply, and the uninitiated may well fail to understand how 
plantations can hope to compete against the natural rubber 
forests which we are led to believe still cover enormous areas 
of country in Brazil and other parts of the world. But the 
collection from these forests, or rather from the rubber trees 
scattered about in them, is so difficult, and various expenses 
and charges increase the cost of delivery in Europe and 
America to such a figure that careful consideration leads one 
to think that under favourable labour conditions rubber 
planting is a sound industry. 

We have expressed opinions from time to time which have 
been favourable to the new enterprise, and, without 
pretending to be botanical experts, we propose to state some 
of the pros and cons of the matter. Our correspondent’s 
case, in a few words, is this: He says, if the latex, or sap, 
is taken away from an immature, or baby, tree, it will cause 
weakness, and render the tree so liable to be attacked by 
fungoid growths as to lead to its destruction, and render the 
rubber plantations unremunerative. 

The crux of the whole matter is this: Assuming that 
favourable localities exist outside the natural rubber 
forests for the cultivation of the Hevea braziliansis tree, and 
there is little doubt of this, at what age can the tree be 
tapped, and to what extent, without injury either directly or 
subsequently by disease? Experience gained from experi- 
ments carried on with great care and skill for many years 
past has led to the conclusion that on an average a culti- 
vated tree can safely be tapped at the age of five or six years, 
by which time it should be about 40 ft. high and 20 in. in 
girth at a yard from the ground, and can hardly be 
considered a “baby.” <A fair estimate of the yield 
is said to be 4 lb. in the fifth year, double that in 
the sixth, and “2 Ib. in the seventh or eighth year, 
while a mature healthy tree, say, 15 years old, according to 
Mr. J. Nisbet, who was formerly Conservator of Forests, 
Burma, should yield upwards of 5 Ib. of dry rubber yearly. 
The question as to the age at which a tree should be tapped is 
largely a matter of cost—obviously very small quantities will 
not pay for collection. Our correspondent remarks that we 
have never yet heard of any blight affecting the trees in 
Brazil, and accounts for this by the fact that they have all 
reached maturity before falling into the hands of the 

collector. He is certainly wrong in thinking that only 
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mature trees are tapped. The professional rubber gatherer, 
of all human beings the most careless of the future, and 
mindful only of his own interests for the two or three 
seasons he is likely to be able to survive the com- 
bined effects of a bad climate and evil living, 
taps every tree he comes across, and gets as much 
out of each as he can, often by methods calculated to do 
the maximum amount of harm to the tree. That rubber 
trees have not long ago been killed off, except in com- 
paratively inaccessible regions, is a strong testimony to their 
hardihood, and it is difficult to believe that if they have 
withstood such treatment, in addition to being handicapped 
by their surrounding of dense jungle, the cultivated and 
properly cared for tree can fail to be successful. Like 
many other trees and plants, the rubber tree is subject to 
fungoid diseases, and also to the attacks of insect pests, but 
it is not unreasonable to suppose that much of this can be 
obviated by modern scientific methods, and up to the 
present no disease has been discovered which seriously 
affects this tree. A writer, who seems to know his subject’, 
and from whom we quote the above figures as to the yield 
of trees, thinks that the Para rubber tree is quite as hardy 
as the tea. plant, and cites in support the fact that it 
flourishes under a rainfall of 250 in., or of 65 in. a year, 
whether in the hot, dry, low country of the Eastern coast of 
Ceylon, or in the moister zone of the western portion of the 
island, whether at sea level or an elevation of over 2,000 ft., 
and whether in alluvial soil, or on a_ river’ bank. 
That plantations will pay under all these varying 
conditions is, of course, too much to expect. No 
doubt a great deal of land which is idle and unremunerative 
owing to the failure of cinchona and coffee will be put 
on the market as suitable for india-rubber, and the results, 
though possibly pleasing to the original owners, will hardly 
be so to anyone else. The successes which are likely 
to be achieved by the best of the ventures should in no way 
lead the future investor to omit any of the inquiries and 
precautions which are always advisable, and should certainly 
not be neglected in the case of india-rubber. 

As regards the botanical side of the question, our corre- 
spendent is probably wrong in thinking that the latex can 
be compered to the life blood of the tree ; most authorities 
agree that it is an excretory matter of little use to it ; and if 
it could all be extracted without mechanical injury, probably its 
loss would not be felt. M. Bonnechaux, a man who spent years 
studying the methods of collection, states that on the 
Amazon he has seen trees tapped for 180 consecutive days, 
and after a rest of six months the tree yielded again as freely 
and appeared none the worse. Instances have been known 
of trees which have been subjected to this treatment for 
eighty years. 

It is not, to our minds, a question of whether the india- 
rubber tree can be successfully cultivated in favourable 
localities away from its natural habitat—all that has been 
settled thirty or forty years ago—but rather what limits 
must be placed on the wonderful power of the trees in 
adapting themselves to unnatural conditions both as regards 
soil and climate, and in repairing under unfavourable cir- 
cumstances the mechanical injury to the bark caused by the 
tapping. 








Or recent years the possibility of 

AJ \] ° . 
Factory Seale reducing metals electrolytically from 
Supetmente WHR oi fused sulphides has formed the 
Fused Electro- sind eee one 4 
lytes. subject of much interesting work. It 
must always be borne in mind that in 
such a process a maximum yield of product is theoretically 
obtainable, for the deposits at both the cathode and anode 
are of market value. Further, loss of material by volatilisa- 
tion dne to overheating and air currents is practically 
*“The Prospects of Rubber Cultivation in Ceylon,” by 

Henry M. Alleyn, planter. 


negligible. Thus the newer processes have a great advantage 
over the older fusion and roasting methods and are bound to 
be adopted in the future wherever a cheaper supply of 
electrical power is available. The treatment, therefore, of 
a subject of such widespread importance by Edgar A. 
Ashcroft (Electrochemical and Metallurgical Industry, May, 
1906) is extremely interesting. In working such a process 
the choice of a suitable fusion bath is the first and 
most important difficulty to be dealt with. Many 
conditions must be satisfied. In the first place, the bath 
must form with the sulphide a mixture of low fusion point. 
It must, above all, be stable in heat, and not materially 
affected by the current to be used. The conditions chosen, 
further, must be such that only the required metal is 
deposited at the cathode, but, at the same time, the plant 
must not become clogged with accumulated impurities. 
These conditions are best fulfilled in the case of such 
chlorides of the metals lead, zinc or sodium. The first 
process discussed by the author is the reduction of zinc blend 
proposed originally by Swinburne (English patent, 1898). 
The bath consists of molecular quantities of sodium chloride 
and zinc chloride kept at a temperature of 450° C. and 
the working k.M.F. should not exceed 2°5 volts. he 
sulphur from the anode may be collected or oxidised to 
sulphur dioxide for use in the manufacture of sulphuric 
acid. This process works well for pure blends, but is other- 
wise useless, and its future, according to the author, is 
not very bright. If, however, a combined fusion and 
electrolytic process were adopted, there seems no reason why 
success should not beensured. A similar process is discussed 
in the case of lead sulphide; but here again the same 
obstacles are to be met. In cases where antimony and 
arsenic sulphides are present, readily volatile chlorides are 
formed, and an easy means of purification is obtained. Iron, 
silver and copper impurities present very little difficulty, as 
these interact with the deposited metal, and may be removed 
as a scum. Finally, a new form of magnetic cell is described, 
whose chief novelty lies in the use of hollow anodes for the 
removal of the liberated gases, whereby a closed form of 
apparatus is not needed. 


; In the Electrical Review, New York, of 
ki ee May 19th, Mr. Lewis G. Martin writes an 
Coe interesting article, illustrated with several 
photographs, entitled “ The last link of the all-American 
Pacific Cable.” As a matter of fact, it is a chatty account 
of the laying of the underground lines between the 
Shanghai office and the landing-place of the Commercial 
Pacific Cable Co.’s Shanghai-Manila cable opposite the 
Chinese city of Pao-Shan. 

The total length of the line is nearly 145 miles, of which 
1° miles is through the International Settlement at Shang- 
hai, 10 miles along the side of the Shanghai-Woosung Forts 
railway, and the remainder across open agricultural country. 
Four conductors are provided, each weighing 116 lb. per 
mile, and insulated to a thickness of .3, in.; each of these 
cores is taped and lead-covered, and the four are again 
enclosed in lead and finally drawn into a 2-in. galvanised 
wrought-iron pipe laid in a trench and provided with cast- 
iron junction boxes every one-eighth of a mile. The whole 
work was carried out by the Okonite Co., Lid., of New 
York. The German-Dutch Telegraph Co. took advantage 
of the situation, and with the assistance of the Great 
Northern Telegraph Co., laid their Shanghai-Woosung cables 
in the same trench. These were of a less costly kind, and 
consisted of a two-cored cable armoured in the usual way, 
each core having metallic protection. The Imperial 
Chinese Telegraph Department also used part of the 
trench for a six-conductor lead-covered and_steel-taped 
cable. 

Mr. Martin duly acknowledges the great assistance and 
kindness he received from Mr. Chow Wan Pang, the acting 
general wanager of the Imperial Chinese Telegraph 
Administration, Mr. F. N. Dressing, chief superintendent 
of the same, and from Mr. W. Schénau, the chief engineer in 
Far East of the Great Northern Telegraph Co. Like every- 
body else, Mr. Martin found Chinese Labour most  satis- 
factory. 
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THE tendency is growing in Germany 
The Co-operation for the large electrical engineering works 
of German ; ; 
Works. to co-operate with each other where their 
interests are identical or where common 
‘tion would be more advantageous than individual 
uLerprise. 
As the latest example it has just transpired that the 
ivemeine Co., the Siemens & Halske Co., and the Felten 
id Guilleaume-Lahmeyer Co., recently arrived at an 
vreement in regard to the Russian business in cables, 
pper and conductors, and established in place of their 
: parate undertakings a joint concern under the title of 
United Cable Works of St. Petersburg, with a share 
ital of £600,000. Of former instances of common 
ion there may be recalled the co-operation of the 
lgemeine Co. and the Siemens & Halske Co. in Warsaw, 
lparaiso and other places ; the joint activity of the two 
mpanies in the International Glow Lamp Syndicate, in 
matter of wireless telegraphy and the electric lighting 
trains. In addition to these the two companies took 
the Cologne works of the Helios Co., worked out the 
ieme for a high speed electric railway between Berlin and 
mburg, and they are proceeding with the construction of 
‘city and suburban railway at Hamburg, while the ring 
the large electrical companies around the batteries of 
serlin-Hagen Accumulator Co. is also attributed to 
(em. Notwithstanding the many instances of co-operation, 
competition still exists on a large scale in Germany, and 
is not assumed that the concentration movement will 
« eed the bounds of united action in regard to agreements 
pecting individual cases as they may arise. 


Oe 


From time to time suggestions have 
he Licensing jeen thrown out as to the need of some 


f Electrical .. : : : : 
Wiremen, ind of registration of electrical wiremen. 


The practice in-the plumbing trade, in 


ich the term “registered plumber” is now a kind of 
arantee of competency, is used as an argument in favour 
the proposal. There is certainly as much, if not more, 
| «d for the employment of -competent men in electrical 
k, as in plumbing work, as the results of bad workman- 
» in the one case may be very much more serious than 
the other. In this matter it might appear that our 
(olonies are more progressive than we in this country. 
(rtain by-laws have been framed by the Sydney City 
uncil which provide that any electrical wiremen desirous 
obtaining a license shall make application to the City 
‘ ectrical engineer. He is required to produce evidence 
it he is of good character and that he has served for at 
st two years at the wiring trade. The license is issued 
the town clerk upon receiving the application, proof, 
jarticulars, and a fee of 5s., and providing also that the 
ireman is over 21 years of age. The license is not a 
| erpetual one, but remains in force till the end of the then 
current year, when it may be renewed upon payment of a 
renewal fee ‘of 1s. A very important and necessary proviso 
made, namely, that the license may be cancelled in the 
event of the holder doing defective or inferior work. We 
lelieve that some time ago the Electrical Contractors’ 
\ssociation discussed this matter, and there was some talk 
establishing a system of registration and examination 
candidates. We are not aware that any practical system 
las yet been worked out, but from the evidence which comes 
‘fore us from time to time there is no doubt that there is a 
d for some such system. 


Some little time ago we dealt with the 

Car Wheels. relative position of steel-tired and cast-iron 
wheels, as we saw it from a position quite 

side the reach of makers’ bias. At that time cast-iron 
\hicels were cheaper than their rivals, not only in first cost, 
ut throughout their lives, and, in view of a decided tendency 
run rashly after the more expensive article, we thought it 
sable to put up the red flag of caution. But we did not 
le from our readers that improvements in the tired wheel 
e not at all improbable, and that whenever the first cost, 


which was the one thing in the way, could be reduced 
sufficiently by cheapening labour, materials or design, the 
steel-tired wheel would be on a much more favourable com- 
petitive footing, and we went so far as to say that when costs 
became equal—perhaps before—the advantage would be 
with it. 

From what we can hear, that time has either arrived or 
is not far distant, and we would suggest to those who took 
our warning and stuck to cast wheels, that further considera- 
tion is now necessary. 

At the same time, it should be remembered that not the 
wheels alone are in question in numerous cases. For instance, 
it is improbable that wheels with such a range of wear as 
steel tires have can be used on surface contact systems, 
except perhaps on the G.B. system ; but much more impor- 
tant are those cases in which 30 in. wheels are in use now, 
for it is fairly well understood that steel tired wheels must 
be not less than 32 in. diameter when new, and better results 
may be obtained with another inch. That alteration of 2 in. 
to 3 in. in the wheel may mean a great deal of alteration to 
other parts of the truck, especially to the brake gear ; and it 
will affect the rating of the motors, so that, however much 
steel tires may be desired, the co-related considerations must 
be studied deeply before any decision is made. 

Then again, cast-iron wheels have another chance before 
them if the radial truck is going to fulfil all the promises 
and vows made by its divers sponsors, for wheels which 
chipped and wore under rigid trucks may behave better under 
sub-trucks ; but then the same advantage must extend to the 
steel tire, and that is so, too, when we think of the benefit 
which the more general adoption of magnetic braking would 
confer on wheels of any kind. 

Looking at the matter broadly, the next few years will see 
a large proportion of new cars fitted with steel-tired wheels, 
not any very remarkable supersession of chilled wheels under 
existing stock, and a greatly increased life for all wheels, 
owing in part to the spread of knowledge and in part to 
better conditions, together with a cutting of prices until both 
classes of wheel are brought down toa point at which they 
compare equally. 


Tue question who is a workman in the 
eye of the law is one which has often 
been canvassed in courts of justice. 

Employers of labour are so often exposed to liability if 
one of their “workmen ” is injured, that the accurate 
‘demarcation of the boundary which separates working men 
from other classes of the community has proved to be a 


matter of considerable importance. 

But it is also of moment in connection with the use of 
working men’s trams and trains. In a case which was tried 
by the stipendiary magistrate at Cardiff, on May 24th, the 
question arose whether a coal inspector was a ‘ mechanic, 
artisan, or daily labourer,” and as such entitled to travel 
on a workman’s tram. The defendant was summoned for 
travelling on a workman’s tram. He contended that he 
came within the definition. It was pointed ont that he 
performed manual labour and that his work had some perils, 
inasmuch as he had to climb over wagons. He had also 
to use tools for the purpose of taking samples of coal. 
The magistrate said that the test was whether the defendant’s 
work was that of a man who labours, or that of a man who 
exercises skill in his labour. He found that the defendant’s 
work was such that primarily it required skill in its exercise, 
and he fined the defendant 5s. The magistrate is probably 
right, but the case appears to be on the border line. It 
has been held that the guard on a goods train, whose duty 
is to guard and conduct the train and to marshal the trucks, 
is not a “ labourer” within the meaning of the Employers’ 
and Workmen’s Act, 1875. ‘ The duty of a goods guard,” 
said Baron Pollock, “ is much the same as that of a passenger 
guard, namely, to see that the train is properly put together, 
and to carefully conduct it. It is a duty requiring care, 
skill and experience, and the labour which it involves is 
mental rather than physical. No doubt it would occasionally 
be his duty, where necessary, to assist the porters in the 
transhipment of goods to or from his train ; but that is not 
enough to make him a person engaged in manual labour. 

D 


Who is a 
Working Man? 
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SOME NOTES ON BRAKING DEVICES. 
By ARTHUR W. JONES, A.M.LE.E, 


Tur recent controversy, which these notes are not intended 
to re-open, as to the relative essential safety of high efficiency 
and low efficiency elevator gears, brought into prominent 
notice the apparent unreliability of the braking devices used 
by advocates of low efficiency gears. 

The following notes are put together on the basis of actual 
working experience with all the types named—the writer 
having successively gone through one form after another, as 
lift speeds have increased from 80 or 100 ft. per minute to 
their present high level in tall buildings. 

It was not unnatural to expect that at the outset of its 
career the electric-elevator would be looked upon with some- 
thing akin to distrust and its safety considered doubtful. 
This distrust was, no doubt, the outcome of much unsatis- 
factory experience with previous mechanically driven gears. 
As an example, in the case of one elevator gear which the 
writer “converted ’? many years ago, the old drive was by 
belt, and the brake was of the ordinary band type operated 
by a wedge on the striking gear shaft, which, in turn, was 
actuated by the hand rope passing through the car. It is 
hardly possible to imagine anything more primitive ; and as 
no particular care was taken in these early elevators to secure 
even an approximately correct counterbalance, it was no 
surprise to be told that occasionally when a belt broke the 
cage went to the bottom with a rush, and gave the lift 
operator an opportunity of exercising his agility by jumping 
before the bump came, at which exercise he was necessarily 
expert. It may be contended that the brake was still 
available from the hand rope, but anyone who has had 
experience of hand rope control will know the difficulty of 
finding the “ off’’ position, with the cage travelling beyond a 
comparatively slow speed. 

This type of brake is still in use to some extent by makers 
of the self-sustaining type of gear, and is no doubt good 
enough if the possibility of accident to the gear itself is not 
considered, but should this happen, a smash up would pro- 
bably result, as the braking power available is usually very 
small. 

‘me of the earliest types of electro-magnetic brake is 
that shown in fig. 1. This is an adaptation of the ordinary 
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hand or foot operated band brake, and as a good leverage can 
be obtained, the magnet or solenoid can be fairly small with 
a correspondingly small current consumption. This type is 
frequently made with a contrivance for putting resistance in 
series with the operating coil at the end of the stroke, and 
thus reducing the exciting current after the lever is drawn 
up. This type of brake is obviously most effective when 
the motor is running in the direction indicated by the 
arrow, and it is consequently not altogether suitable for 
use with reversing motors, A more serious disadvantage is 
that beyond comparatively small sizes, the band has a 
tendency to become “ sloppy,” and will not entirely clear 
the drum. No matter how carefully the band may be 
adjusted, it insists on falling to one side or the other and 
fouling the drum, with the result that, in the case of a 50-H.P. 
motor that was in the writer’s charge, the brake consumed 









about 3 H.P. and the drum got blazing hot in a very short 
time. 

The brake shown in fig. 2 is perhaps, with its modifica- 
tions, the one in most general use. The braking power 
may consist either of a weighted lever, as shown, or of 
springs, but in the latter case, preferably of the compression 
type, as indicated in fig. 8. The brake-releasing magnet 
has to be of large dimensions owing to its small leverage, but 
in the brake made by Messrs. Laurence, Scott & Co. this 
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independent magnet is dispensed with, and the stray field of 
a specially constructed motor is utilised for operating the 
brake release. A slight disadvantage of the brake shown in 
fig. 2 is that as the blocks wear the armature needs 
frequent readjustment. 

A modification of this brake is shown in fig. 4, and yet 
another variation in fig. 5. It will be noticed that this 
latter brake is of the band variety, with wood blocks. A 
large braking surface was obtained, but this type was even- 
tually abandoned owing to the difficulty of making adjust- 
ment for the wear of the blocks. 

Fig. 6 shows a brake of an entirely different character 
to any of the foregoing. It consists of a flange of large 
diameter keyed to the free end of a motor shaft. The 
braking power is provided by means of a stationary disk 
forced against this by spring pressure, and released by a 
magnet bolted to the motor bedplate. The braking disk is 
faced with leather. One of these brakes on an elevator gear 
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has been under the writer’s observation for a number of 
years. It is giving satisfaction, but it has the disadvantage 
of throwing a heavy thrust upon the motor bearings, which 
bearings must not, of course, be of the self-aligning tyre. 
Most readers will be aware that on up-to-date self- 
propelled vehicles the brakes are almost exclusively of the 
metal-to-metal type, and recently an electro-magnetic elevator 
brake has been designed to work on this principle. As will be 
seen from fig. 7, this has somewhat the same appearance as 
the one shown in fig. 6 ; but in addition to the leather face 
being done away with, pressure is put on do/h sides of the 
revolving flange, obviating all end thrust. The surfaces 
being of metal and perfectly true, only the smallest clearance 
—about ;', in—is necessary, and the brake consequently 
operates with great promptness. It will be obvious that in 
this brake the revolving flange and outer braking disk must 
be of a non-magnetic metal. Care must be taken not to 
allow oil upon the braking surfaces, as this much impairs 
its efficiency. A further improvement on the above 
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brake which would give a greater braking surface, would be 
to use an increased number of disks, both stationary and 
revolving, This would not necessarily mean that a greater 
clearance space would be required. 

As previously mentioned, the writer has had all of the above 
brakes through his hands, most of them on elevator gears, 
and has not known any one of them to fail. A coil may burn 
out, certainly, but as this merely allows the brake to come 
into operation, no danger to life need be feared from this 
cause. Another possibility is that should the load, and con- 
sequently the speed, be excessive, the attendant may lose his 
head and forget to switch off, but even this trouble may be 
modified if a governor, driven from the motor shaft, is placed 
in the brake circuit. This would come into action should the 
speed exceed a predetermined limit. In one case within 
the writer’s knowledge, a 1-ton lift was loaded by the 
attendant to 35 fons. The material was sheet-iron, and con- 
sequently the bulk was not great. A governor was in cir- 
cuit, and the action of this and the brake never allowed the 
cage to exceed the speed limit for more than a few moments at 
a time, and it was stopped within a few inches of the intended 
landing. This hoist, by the way, was a wormed-geared one. 
One wonders how many more so-called self-sustaining hoists 
are really irreversible. It is outside the scope of this short 
article to deal with troubles other than braking ones, but it 
is the writer’s experience that properly designed and applied, 
even under the hardest service and the worst conditions, the 
electro-magnetic brake is as reliable, and gives as little 
trouble, as any other piece of electrical apparatus. 








RAPID METHODS FOR PRODUCING 
ELECTROTYPES. 


By SHERARD COWPER-COLES. 


INTRODUCTION. 


THE practical art of electrotyping is commonly credited as 
having originated with Spencer, who made experiments on 
the electro-deposition of copper in the year 1837, but Prof. 
Jacobi, of St. Petersburg, and Mr. C. T. Jordan, of London, 
made announcements at about the same time of their inde- 
pendent discovery of the art of electrotyping. The rival 
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Fia. 1.—Vats IN SERIES. 


claims of Prof. Jacobi and Mr. Spencer were brought before 
the Chemical Section of the British Association, who 
eventually decided that both had independently arrived at 
the same result, but that the priority of the discovery was 
undoubtedly Mr. Spencer’s. Mr. Tl’. W. Wilcox, of New 
York, was the first to make electrotypes from wood engray- 
ings in America in 1847, ten years later than the Jacobi and 
Jordan discoveries. Messrs. Elkington, a little later, applied 
the process extensively to the reproduction of works of art. 
In the early days of electrotyping, the current density 
employed was only a few amperes per square foot. This was 
gradually increased to about 20, and in recent years has 
been increased to 200 or 300 amperes, and even more, per 
square foot. This has been rendered possible by the use of 
special apparatus, which will be described hereafter. It 
has been stated that 75 amperes per sq. ft. is about the 
limit of practical operations, but it will be shown that these 
figures can be largely exceeded with economy and efficiency. 
It is of great value, in many branches of electrotyping, to 






be able to produce a copper shell in a few minutes, so that 
electros may be finished and returned the same day. In 
some electrotyping shops it is customary to have some 
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Fig. 2.—Vats IN PARALLEL. 


tanks fitted for operating the slow process, and a tank or 
tanks fitted with special apparatus for quick or rush work. 
The usual time occupied is from 12 to 15 hours, according 
to the size of the mould, the thickness varying with the size ; 
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Fic. 3.—SErRigs-PaRAaLLen System. 


for small blocks a thickness of about °025 in. (634 mm.) is 
found sufficient, for larger blocks the usual thickness is 
703 in. (‘769 mm.). The electrolyte mostly employed is 
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Fie. 4.—VoritTaarE DraGRam. 


composed of 1} Ib. (680 grms.) copper sulphate, and } Ib. 
(226°8 grms.) of commercial sulphuric acid to 1 gallon of 
water (4°54 litres), the copper being deposited at a current 
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Fic. 5.—SuSPENSION 
Hook FOR ANODES, 














Fic. 6.—SuspEnsIon STRIPS 
FOR ANODES. 


‘density of about 10 amperes per sq. ft. (1*1 amperes per 
‘square decimetre). 


The quick reproduction of printing blocks is of the 
utmost importance for some classes of press work ; in 
Brussels it is the custom to charge for the work according 
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to the speed with which it is wanted. The success of the 


Daily Mirror was achieved by converting it into an’ 


illustrated paper, requiring a rapid method for the production 
of printing blocks to illustrate the events of the day. The 
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Fria. 7.—CoNNECTOR FOR SUSPENSION Rops. 


cireulation at one time was only 24,000, involving a loss of 
£100,000, but the circulation was increased to 300,000 
when converted into a $d. pictorial paper. A record half- 
tone block was made by the Daily Mirror,3 x 3 in., in 
23 minutes, and blocks are often made and at work in the 
printing machines within four hours of the event. 
Electrotyping is largely used for reproducing type 
for economising time in printing by duplicating, and 
effects a considerable saving in capital, which would 
otherwise be locked up in standing type. It also effects 





Fia. 8.— Section oF ELLiptTican ANODE. 


a great saving on the wear and tear of the type. 
Some printing offices have made it a rule never to allow 
any forme of type to goon the machines ; everything must 
be electrotyped. Again, when standing matter is required, 
it is much easier and cheaper to store electrotypes. 
Stereotyping does not give such a good impression as a good 
electrotype, as the surface does not take the ink so well, and 




















Fic. 9.—CorrvGATED ANODE. 


its sharpness soon wears off on the hard surface of many 
papers. 

Series and Parallel Systen—\In America it is the 
usual custom to work the vats in series (see fig. a 
in this country they are usually worked in parallel 


(see fig. 2)—that is to say, the electric current from 
the dynamo is distributed to the different vats by a common 
conductor, the amount of current flowing to each vat being 
regulated by suitable resistances. When the vats are worked 
in series, the electric current passes through one vat into 
another vat, in which case it is necessary to have approxi- 
mately the same area of moulds in each vat. If the dynamo 
gives 1,000 amperes, and supposing there are two baths 
worked in parallel, the amount will be divided between 
them in proportion to the surface to be deposited on, whilst 
in the latter case, if the same two vats are used 1,000 
amperes will be passed through! each vat. The voltage 





Fic. 10.—CrystTaLLInE DEpositT. 


required for the series system is nearly double, but, on 
the other hand, the weight of copper is also double. 
The series system, from a power point of view, is more 
economical than the parallel system. There is no practical 
difficulty in working the series system ; the only precaution 
that has to be taken is to keep the surface of the cases to be 
deposited on of approximately the same area in each vat. 

A third system consists of the series-parallel system (see 
fig. 3) that is, the electrodes are worked in series, and the 
baths in parallel. The disadvantage of such a system is that 
if all the cathodes are removed from one suspension bar, the 
electric current is entirely stopped. 

Composition of Electrolyte and Method of Rectifying Same. 
—The composition commonly employed is a 22 per cent. 








Fig, 11.—NopuLes ForMEpD ON StTaTIONARY CATHODE. 


copper sulphate solution, containing about 18 per cent. blue 
stone, and 4 per cent. of acid, or made up from a saturated 
solution of copper sulphate; to each gallon of saturated 
solution is added a quart of water, and finally 4 oz. of 
sulphuric acid. When the solution is agitated, it is found 
that a higher percentage of acid can be used than would 
otherwise be the case. It is important that the electrotype 
should be kept in the best working condition, that is, the 
relative percentage of copper in solution to the percentage 
of free acid. There are several rough and ready means of 
rectifying the solution, such as taking out a known quantity 
of solution in a stone jar, and adding a known quantity of 
acid, and then testing it by depositing a shell in the jar at 
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the usual current density. If good results are obtained, 
then the same quantity of acid is addéd to the solution. 
If the solution is too strong in acid and copper sulphate, it 
will be observed that small crystals form if left to stand in 
a glass vessel; if this is the case water should be added. 
If the copper is deposited in a sandy form, it indicates too 
strong a current or too much free acid. 

[t is found in practice that the anode dissolves faster than 
the metal is deposited, even when high current densities are 
employed, therefore the anode area should be less than the 
cathode area. 

The resistance of the electrolyte is dependent on its 
composition, that is, the amount of free acid as com- 
pared with the amount of copper sulphate, also on the 
temperature. Care must be taken that the solution 





Fic, 12.—NopunEns ForMep on REVOLVING CATHODE. 


is not supersaturated, otherwise small crystals of copper 
sulphate will form om the anodes, and greatly increase the 
resistance. 

The resistance of the electrolyte is largely dependent on 
the temperature ; the higher the temperature, the lower the 
resistance, see diagram, fig. 4, therefore it is advisable, 
where possible, to work with metal moulds, in which case 
the temperature can be raised to 150° or 200° F ; when wax 
moulds are employed the temperature of the electrolyte can- 
not be raised above 80° F. 

Hard bright deposits of copper may be obtained by Sir 
Wilson Swan’s method as follows :—4 or 5 per cent. solution 
of good gelatine is treated with two or three drops of strong 





Fic. 18.—NoputEs FoRMED ON REVOLVING CATHODE. 


nitric acid per 100 cc. on a water bath, till it loses its 
gelatinous properties. Five or more cc. of this solution are 
added to one litre of ordinary electrotyper’s solution (acid 
sulphate of copper). A current of 150 amperes per square 
foot is found to give good results, and the current should be 
interrupted every 10 or 15 seconds for a similar period, 
otherwise the copper comes down in a loose non-adherent 
form ; the space between the electrodes must be vigorously 
stirred ; in this way most brilliant deposits can be obtained. 
[t is the practice in some shops to deposit a thin film of 
copper by such’a process, so as to get a hard printing surface, 
and thicken up by the ordinary methods, 





Anodes.—The copper used for anodes for electrotyping 
purposes should be as pure as possible, to prevent the con- 
tamination of the electrolyte ; the introduction of a small 
quantity of tin is not found to be detrimental, but is recom- 
mended by some authorities. The anodes should be sus- 
pended by strong copper hooks; a good form of hook is 





Fig. 14.—Wave Lines Formep on Revotvinc Catyopsg, 


shown in fig. 5. The section should be square, so as to have 
as large a contact surface as possible ; the loop is for the 
purpose of lifting the hooks and the cases from the suspension 
rod. 

Fig. 6 shows a form of suspension hook for the anodes, so 
that the height of the anode in the electrolyte can be readily 
varied from time to time, otherwise the suspension strips or 
hooks are eaten through on the air and water line by the 
electrolyte. Fig. 7 shows a useful form of terminal for 
attaching the flexible cable to the suspension rods. 

Elliptical anodes are now being used, of a section shown 
in fig. 8, about 2 in. x 14 in., the strip of copper to form 
the hook being cast into the head of the rod. It is claimed 





Fia. 15.—Copper DrpositED BY IMPINGEMENT PROCESS. 


that they can be hung as much as 4 in. apart, without any 
difference in the uniform thickness of deposit being noticed. 
The advantages are that they can be readily adjusted to suit 
any size plate, or even curved surfaces, that they permit of 
a better flow of the electrolyte when agitated, that they are 
easy to clean, and that they form less scrap. They are sold 
at alittle above the market price of rolled copper. 

Another form of anode, which can be cast or rolled, is 
shown in fig. 9. This anode is suitable for certain classes 
of apparatus used for rapid electrotyping, as it prevents the 
solution being whirled round with the revolving cathode. 

Nature of Copper Deposited.—The nature of the copper 
deposited is dependent on the composition of the electrolyte, 
the current density, and the method employed for circulating 
the solution. If too bigh a! current density is used, the 
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copper comes down in a loose powder ; if too low, it is liable 
to be very crystalline, such as shown in fig. 10. 

If the solution has much matter in suspension, small 
specks of dirt will settle on the surface of the deposited 
metal, and nodules will be formed asshown in fig. 11. Figs. 
12, 13 and 14 show various forms of copper deposited on 
rotating cathodes, and indicate too great a current density 
for the speed employed. If the solution is impinged on the 
cathode, there is a tendency for the copper to be deposited in 
a form such as shown in fig. 15. 


(To be continued.) 











CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession, 


Maver’s Wireless Telegraphy. 

Permit me to acknowledge with thanks the receipt of a 
marked copy of your esteemed journal, containing a review 
of my humble production, “ Maver’s Wireless Telegraphy.” 

The spirit of the review is very kindly, a fact which I 
fully appreciate. Some of the criticisms, however, I imagine, 
ave not altogether well taken, as, if permission be granted, I 
shall endeavour to show. 

For example, the reviewer says: “In alluding to the 
methods of wireless telegraphy by induction and spreading 
of currents, however, the author has omitted any reference to 
what is, no doubt, the most remarkable of these earlier 
methods—viz., the system of wireless telephony, of which 
some use is still made in this country by the Post Office. 
Possibly the author has never heard of it, though it accom- 
plishes the clear transmission of speech over some 3 or 
t miles of sea.” Without further comment on this point, 
allow me to quote from the book, p. 12 : ‘ More recently the 
same experimenter (Preece) has succeeded in establishing a 
wireless telephone circuit by means of which speech is trans- 
mitted between the Skerries lightship and the mainland of 
Anglese7, a distance of nearly 3 miles, the parallel wire on 
the Skerries Islands being 750 yards in length, and that on 
the mainland 3°5 miles in length, the ends of each wire 
terminating in the sea, &c.” 

The reviewer also remarks that the book ‘ contains no 
reference to the coupling question, which has assumed such 
importance in this country.” It is true that the book 
contains no mention of the term “coupling,” that term 
being a comparatively recent addition to the nomenclature 
of the art. But while there is no reference to ‘‘ coupled” 
circuits in the work, there are many references to open and 
closed circuits, and numerous instances of loose and close 
couplings are given, and the advantages of coupling are 
more than once mentioned. Thus, p. 92, it is said, “* There 
is thus here the closed oscillating circuit to produce per- 
sistent high-frequency oscillations combined with the open 
circuit consisting of K and the aerial wire which is a power- 
ful radiator, and which thus strongly radiates the (said) 
persistent oscillations.” The coupled systems of Braun, 

Lodge, Marconi, Shoemaker and Stone are also described. 
Of course, in view of the rapid progress of the art in this 
and other respects, there is, as the reviewer intimates, now 
room for the addition of considerable information. 

The reviewer’s statement that the book contains a des- 
cription of a number of “ paper” systems, is not thought to 
be quite fair to the systems described, inasmuch as, with, 
perhaps, one exception, all the wireless telegraph systems 
described in the work are either in actual or experimental 
operation on a large scale, virtually as described therein. 


The Author. 


An apology is due to the author of the book in question. 
sy some unaccountable mistake— possibly the notes referring 
to another production had got mixed—it was assumed that 
no mention of the Skerries wireless telephone had been 
included in the work. 









As regards “coupled” circuits, there are couplings and 
couplings ; but the important aspect of this question is in its 
relation to tuning and selective transmission, and it is 
rather in the theory and practice of adjusting the degree of 
coupling that the importance lies. In the coupled systems 
referred to in the book, there is not necessarily any marked 
development in this respect. 

On the third point the reviewer ventures to hold to the 
opinion expressed. In more than one case, descriptions of 
practical or experimental results have been published, which 
have assuredly had a better foundation in the experi- 
mentalist’s imagination than in fact. 

The Reviewer, 


The Single-Phase Induction Motor. 

1 have certainly not forgotten what this correspondence 
was all about ; but, judging by his letter, Mr. Creedy appa- 
rently has, for he now confuses the issues, and says that | 
have so far failed to point out why the equations he gave in 
his letter of March 27th, were incorrect or inapplicable, and 
why the two diagrams (1 and 2) I showed in mine of March 31st 
were not identical. In my last-mentioned letter I have, 
contrary to Mr. Creedy’s assertion, dealt very fully with 
these points, and have conclusively justified my view of the 
two points then in dispute—ie., that Es in the armature 
axis of the rotor does not vanish‘at synchronism or at any 
other speed, and that the phase of the motor field, and, 
therefore, the phase of the back E.M.F. (EB) is not opposite 
ton. I can see that Mr. Creedy is now prepared to accept 
these views ; but instead of saying this plainly, he playfully 
suggests that I have “ inadvertently” given the same name 
i B to two distinct K.M.F.’s in my figs. 1 and 2. Mr. Creedy 
is unfortunate even when trying to pay me a compli- 
ment; after condescending to say that my fig. 2 
is a great advance on fig. 31 of my I.E.E. paper, he 
puts this down to my acceptance of some important action 
to which he drew attention. I have just been forced to 
again remind him that I had totally refuted, and not 
accepted, his suggestions, and I may add that fig. 31 of my 
J.E.E. paper has nothing to do with the fig. 2 to which he 
refers, they illustrate totally different points—a fact of 
which Mr. Creedy must surely be aware—and consequently 
the one cannot possibly be an improvement on the other. 

I cannot say that I appreciate the manner in which Mr. 
Creedy conducts his case, and I am consequently not inclined 
to spend time in further discussing the matter with him, or in 
going over old ground, just because Mr. Creedy chooses to 
forget what has already been said. But since I am now 
answering his last letter, I might as well say that I do not 
quite see what Mr. Creedy has proved with the help of all 
his formule. He comes to the conclusion that at no load his 
rotor current in the armature axis is equal and opposed to the 
stator magnetising current in that axis, and from this he 
deduces that the primary current mus? at no load be double 
the stator magnetising current! Now Mr. Creedy wishes 
to prove (see his letter March 27th) that “a motor entirely 
devoid of losses and leakages will take at no load a current 
equal to twice the magnetising current.” But such a motor 
can only take wattless current, since it does no work and 
since there are no internal losses to cover. Remembering 
this, it is easy to see that an equally correct way 
of interpreting 4, = — 7, (for I presume 7, = — 7 to bea 
misprint) consists in saying that since the motor can only 
take wattless current, and since the wattless or magnetising 
component (ij) of the stator current is, according to Mr. 
Creedy, equalled and opposed by a rotor current (/,) in the 
armature or transformer axis, then whatever the magnitude 
of this wattless current it will always be neutralised, with 
the result that there will be no transformer field and... . 
no induction motor. We must also consider that if 7 is to 
be equalled and opposed by 7, the latter must lag 90° 
behind & T; this can only be the case if 7, = 0, and if ES 

has a value different from zero. By hypothesis 7, is zero, 
but according to the reiterated assertion of Mr. Creedy, & § 

vanishes at synchronism ; it follows, amongst other things, 

that whatever the value of 7, at that speed, it must be in 
phase with ET, and therefore cannot oppose 7%. For the 
special conditions under consideration, 7, is really zero, but a 
current 7, does flow through the rotor along the axis p D; in 
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magnitude it equals 7, (assuming the number and the dis- 
position of turns on stator and rotor to be equal), and in 
phase it leads ¢) by 90°. If energy is required to produce 
», then ¢, will be different from zero, but the losses in the 
jotor are supposed to be nil, so that no such energy will be 
quired. 

I have always been led to believe that a generator which 
orks on a purely inductive load and, therefore, only gives 
ut a current lagging by 90° behind its H.M.F., does not 
‘sorb more power than is required to cover its own internal 
osses. I also see no reason why the exciting current of a 
parately excited alternate current generator should vary 
i its own accord with the magnitude and the nature of the 
ud on that generator. These two simple beliefs will have 
be upset before I can recognise that the no-load current 
' a single-phase shunt induction motor devoid of all losses 
ust be more than just the magnetising current required 
v its transformer field. 

In concluding this correspondence as far as I am con- 
ned, I should like to add that I am glad to hear that 
Ir. Creedy’s remarks in his of March 27th were not 
itended to be personal ; he is, however, in error if he thinks 
hat they hurt me. 

Val. A. Fynn. 

London, S.E., June oth, 1906. 


| have been reading with pleasure Mr. Fynn’s interesting 

iper on his new induction motor, and the discussion which 
llowed it. Referring in particular to the discussion, F'ynn- 
reedy, about the value of the no-load current, I should like 
express my opinion on the subject. I think that both 
ir. Fynn and Mr. Creedy are right in their assumptions, if 
lie first refers to the induction motor with commutator and 
rushes short-circuited at 90 electrical degress, and the 
cond to the ordinary single-phase induction motor without 
mmutator. These two types of machines are essentially 
ifferent in their behaviour, as. will be seen from the follow- 
ng principal characteristies :— 

In a machine of the first type and without losses, the no- 
oad current is equal to the magnetising current, while in a 
machine of the second type the no-load current is nearly 
louble the magnetising current.* 

The no-load current may be considerably increased in a 
motor of the first type by the friction losses, and the resist- 
ince along the motor axis. 

This resistance has the effect of producing a difference of 
vase between the E.M.F. ER generated in the transformer 
ixis by the motor flux, and the E.M.F. ET impressed by 
transformer action. 

In consequence of that there will be, even at synchronism, 
i resulting K.MF., which, by producing a secondary current 
n the transformer axis, increases the no-load current. 

In an induction motor with commutator, unlike the other 
type, the resistance of the armature along the transformer 
axis plays a vital part in the production of mechanical work. 

The power factor in this type of motor will rise steadily 
with the load, and will reach its maximum value when the 
inotor is standing still, that is, when it has become a simple 
transformer. In this case the input of the machine reaches 
its maximum value. 

It is well known that, in an ordinary induction motor, the 
power factor rises with the load, reaches a maximum and as 
« rule, falls to a lower value before the machine goes out of 
step. At standstill, in a well-designed machine, the power 
factor should be very low. 

Referring now to Mr. Creedy’s last letter, it is easy 
to prove the incorrectness of his deductions by introducing 
the conditions 7, = 0, z,; = 0, in his fundamental equation 
(1) and deriving the following obviously inacceptable pro- 
perty :— 

“In a machine without secondary leakage and resistance, 
when not running at synchronism, the magnetising current 
IS nil.” 

N. Pensabene-Perez. 

Witton, June 12h, 1906. 





See Behrend “The Induction Motor,” where the complete 
theory of the single-phase induction motor can be found treated in 
a masterly way with an elegant synthetical method. 


Neutralised Repulsion Motor. 


Owing to a mistake on the newsagent’s part I have only 
just seen your issue of June Ist containing Mr. Fynn’s 
letter. 

[ understand Mr. Fynn’s position to be that, any recog- 
nised authority notwithstanding, he requiresime to give a full, 
perfect, and sufficient exposition, theoretical and practical, 
of the suggested motor for his special benefit. The demand 
is unreasonably large: but I will not refuse. 1 will try and 
find time to do it during the next few weeks. 

William Cramp. 

Colwyn Bay, June 11th, 1906. 





Flame Lamps. 

It has been apparent from the different articles which 
have been published on the subject, and the recent dis- 
cussions at the Institution, that the flame lamp has come to 
the rescue of electric lighting, when it was needed in order to 
compete with the high-pressure gas systems which are 
making so much headway. Any advance, therefore, ‘in 
flame lamps, will be a nail in the coffin of gas, and will be 
received with satisfaction by the trade. 

As might have been expected, the Jandus (Co. finding the 
flame lamp under certain conditions, a competitor to their 
well known enclosed type lamps, have been endeavouring for 
some time past to go one. better as regards simplicity and 
reliability of mechanism, a feature which has hitherto inter- 
fered with the progress of the flame arc lamp. 

It appeared to them that lamps in which the carbons were 
fed by gravity and supported by a stop, offered the best 
solution of the problem, if a suitable stop could be found 
which was reliable and inexpensive. Previous attempts with 
platinum, iridium and other costly materials, had only met 
with partial success, but the Jandus lamps which are now 
being put on the market claim to have overcome this difficult 
problem by an entirely satisfactory method and at small cost. 

Patents had been applied for, and the company are making 
special arrangements for the large demand which they anti- 
cipate as soon as the simplicity and cheapness of their new 
lamp is made known. 

The lamps run three in series on 200 volts and one special 
feature is that they regulate without shunt coils of any kind ; 
they have no make or break contacts, screws, or any of the 
paraphernalia adopted in the early patterns of arc lamps. 


Drake & Gorham, Ltd. 
Westminster, S.W., June 9th, 1906. 


Flexible Wires. 


We are pleased to see that you have opened your columns 
to the discussion of the dangers attending the use of cheap 
and badly-constructed lamp flexible. The large quantities 
of “cheap and nasty” material now in the market, make the 
present a most opportune time for a full and close examina- 
tion as to what is the most suitable and safe flexible to use 
where good sound work is desired. Your earlier corre- 
spondents suggest that the stranded conductor is at fault. 
The root evil of present-day flexible does not exist, to our 
mind, in the stranded conductors, but rather in the coverings 
that are applied to those conductors. 

The class of flexible that is most largely used at the present 
time is a flexible constructed of plain copper wires, covered 
with a single lapping of cotton and one coating of vulcanised 
india-rubber. The British-made article, generally speaking, 
is manufactured with a genuine vulcanised rubber of a 
quality which varies in direct proportion to the cost price. 
Unfortunately, however, the bulk of this cheap material is 
drawn from abroad. The so-called V.I.R., consists of the 
smallest possible percentage of rubber loaded to the utmost 
extent with undesirable mineral matter. It is squirted on 
to the conductor through a die in a form resembling putty, 
being plastic whilst new, but after being in use for a time 
becomes hard and cracks. We have seen flexible, the insulation 
of which after 12 months’ storage has gone to a powder that 
you could shake through the outside braided covering. These 
characteristics have been illustrated over and over again in 
our’ experience, by samples taken from fittings in various 
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parts of the country. Most of the trouble arising from time 
to time with these flexible cords can be traced to this cheap 
foreign material. Another fault in its construction, and one 
that is shared by the British-made article, is the very scanty 
precautions adopted in this particular class of flexible against 
the chemical action of the V.I.R. on the copper, the process 
of vulcanisation having a great tendency to make the very 
fine copper wires brittle. 

The present vogue of this class of flexible is due princi- 
pally to two reasons. 

1. The present day excessive cutting of prices. 

2. The makers of fittings during the last few years have 
so designed their apparatus that high-class V.I.R. flexible is, 
generally speaking, found to be too large for wiring the 
necessary fittings. 

Now the cost of flexible is such a small percentage on the 
total cost of an installation, that there is absolutely no 
excuse whatever for the use of cheap, poorly constructed 
flexible ; and we are glad to see that station engineers all 
over the country are gradually exercising a most beneficial 
influence by insisting that a high quality flexible shall be 
used in all installations connected to their mains. 

The most suitable flexible to adopt is, in our opinion, that 
specified by the Institution of Electrical Engineers in the 
following terms :— 

The insulating material used as the dielectric should be two laps 
of pure rubber, care being taken that these lap joint. The radial 
thickness of the dielectric should never be less than 16 mils, for 
pressures up to 125 or 20 mils for pressures up to 250 volts. (Page 
5, I.E.E. Wiring Rules.) 

The use of pure rubber for the insulation of flexible 
cords has many great advantages, the most important being 
the absence of any chemical action on the wire, the much 
greater flexibility obtained, and the very high degree of 
insulation secured for a minimum thickness; this latter 
advantage obviating the difficulty that has hitherto existed 
of wiring fittings with a high-class flexible. We are glad to 
say that these advantages are being increasingly recognised. 

Where vulcanised rubber is insisted upon, or rendered 
necessary by use in very wet situations, the flexible should 
be constructed of tinned copper wires insulated with a 
coating of pure rubber to protect the copper, and then with 
two coverings of V.I.R. To meet this want of a high-class 
V.I.R. flexible of uniform standard quality, a flexible has 
been specially designed and registered under a trade mark 
hy the Cable Makers’ Association. 

The fullest security against fire risks in electrical wiring 
is of the utmost importance both to the public and to electrical 
engineers. We feel this can only be obtained by consulting 
engineers, architects and insurance offices insisting upon the 
use of standard high-class grades ; and if your interest, sir, 
in this subject sucgeeds in arousing strenuous opposition to 
the use of cheap and dangerous flexible, you will have 
earned once more the hearty thanks of the electrical trade. 

We must apologise for intruding so largely upon your 
space, but the inadequate recognition of the importance of 
this subject hitherto must be our excuse for troubling you 
to this extent. 

The London Electric Wire Co., Ltd. 


London, E.C., June 6th, 1906. 


Musical Jointers. 

I read with interest, but not much amusement, a letter 
under this heading by “ Witteystubb” in the E.rcrrican 
Review of to-day’s date. On referring to the advertisement 
mentioned by your correspondent, I found that, contrary to 
the impression given me, a mere preference was expressed for 
a musical man. I certainly cannot imagine any sane person 
supposing that superior musicianship could in any way 
compensate for deficiency in professional skill. 

Again, to use the language of the late engineer of an 
eastern suburb to one of his councillors, ‘ Witteystub” is 
getting involved in musical technicalities with which he is 
surely not familiar. A knowledge of the fundamental rules 
of harmony which he quotes is no guarantee that a man is a 
musician, while a skilful performance on the jew’s harp might 
indicate some latent talent of which great things would come 
if the opportunity were given. 

[It would also be interesting to know if “ Witteystubb ” 





ever heard of a jointer in the course of his ‘professional 
duties being required to unite any substances for the passage 
of an electric current other than those whose oxides exhibit 
basic properties. 

In view of “ Witteystubb’s” letter, one may expect that, 
the musical publishers will have numerous applications for 
examination text-books from electrical engineers in the near 
future, and we may hope, for the sake of his musical know- 
ledge, that among the largest orders will be that of your 


correspondent. 
Neither Mus. Bac. nor F.R.C.0. 
June 8th, 1906. 


er ee | 


Street Lighting. 


We have read Mr. Turnbull’s article with great interest, 
and we shall certainly not fail to profit by his remarks. As 
far as the delay in the delivery of the new AD Nernst burner 
is concerned, we quite agree that it may look unbusinesslike, 
but we can assure your readers, that it was entirely unavoid- 
able. The new AI Nernst burner is such an improvement 
on the old type that we would not delay, even for a day, its 
being put on the market, if we could possibly help it. 

As regards lanterns, we sell two types: the “ Perfecta ” 
and the “ Royal.” Both are used in large numbers and with 











Tur “ PERFECTA.” 
Fitrincs ror Nernst Lamps Type AD. 


great success for street lighting. In the “ Perfecta” 
fitting the reflector is part of the lantern, whilst the “ Royal ” 
can be supplied either as shown or with slanting reflector 
or without reflector. 

Our holophane globes type H3 fit both lanterns. 

A.E.G. English Manufacturing Co., Ltd. 
; C, Prerrer, Manager. 
London, W.C., 
June 11th, 1906. 





When I had scanned Mr. Turnbull’s brief article on the 
above subject, which you published in your last issue, and 
came to the sentence, ‘t May one hope that some discussion 
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on the question may awaken our friends, the manufacturers, 
so that they may produce fittings more worthy of the tradi- 
tions of the electrical industry,” I went to sleep and dreamed 
an awful dream about the traditions of the electrical 
industry, which I had disgraced in some terrible way by 
designing ‘ fittings which utterly fail to come up to common- 
sense requirements, and refusing to listen to criticism.” 
Then I woke with a start, wondering how it was I was 
allowed to live—or, at any rate, to make a living, and half 
hoping I might be able to get a job as municipal electrical 
engineer to some quiet country station, where the committee 
would keep me from ever doing such wicked things again. 

But on reading Mr. Turnbull’s article carefully, I felt 
better : in fact, nearly well enough to go to sleep again. 
But before doing so, my conscience told me I ought to write 
and remind Mr. Turnbull of certain simple little laws, the 
existence of which should be borne in mind when designing 
reflectors, &c. 

One of these laws is that the efficiency of a white 
reflector is nearly proportional to the cosine of the angle of 
reflection, therefore “ the ordinary designer of reflectors,” in 
sending the light back through its source, is using the re- 
flector at its maximum efficiency, whereas the fittings which 
Mr. Turnbull states “would give the maximum possible 
illumination in the street” actually would not increase it 
perceptibly. The reflectors which he illustrates in fig. 1 are 
what are commonly called “ eye-deceivers.” They hardly 
alter the distribution of the light, but have the advantage 
of the illuminated white surfaces giving the appearance of a 
larger source of light. 

As regards globes, I would remind Mr. Turnbull that 
there is another little fact which he has forgotten, namely, 
that the absorption of light is in proportion to the ratio of 
the superficial area and quantity of glass. And, as the super- 
ficial area of a sphere increases much more rapidly than the 
quantity of glass required, the larger globes absorb less light 
than the small ones. 

As regards grasping the “ vital points” of the design of 
lanterns. Mr. Turnbull is right in saying that the question 
of cleaning is very important. Therefore, those lanterns 
which are dirt-proof, and require practically no internal 
cleaning, except when lamps are renewed, are no doubt the 
best. The liability to sweat is quitedone away with if they 
are properly sealed. 

Mr. Turnbull’s remarks concerning Nernst) lamps are 
very interesting ; but that the lighting of smaller streets 
must be done with them is, of course, only a matter of 
opinion. Nevertheless, I trust his remarks will come to the 
notice of the Allgemeine Elektricitats Gesellschaft, and that 
they will “listen to criticism,” “ awaken,” and “ produce 
something more worthy of the traditions of the electrical 
industry.” 

Dulciter Dormans. 





Separation of Oil from Feed Water. 


It has occurred to me that some of your readers may be 
troubled with oil in their boilers, and a little experience we 
have had in the matter may possibly save them some con- 
siderable trouble and annoyance. 

The plant here is surface condensing, and we have some 
filters which took the grease out of the feed water by 
mechanical means. ‘his system worked admirably until 
we started some new boilers and steam pipe. We then 
found, though we were using less cylinder oil than formally, 
that the oil was not extracted by the filters in the same 
efficient manner as it was before the new boilers were 
started. 

After very careful investigation, it was discovered that 
there was a considerable amount of oxide of iron in the 
steam being brought off from the new boilers and steam 
pipe. 

Further experiments showed that when a very small 
percentage of oxide of iron is contained in the water, viz., in 
this case, the discnarge from the air-pump, that the oil 
cannot be separated from the water by mechanical means; 
hence we were obliged to adopt a chemical purifier. 

If an economiser is used we find that a great deal of the 
oil can be kept out of the boilers by attaching an atmospheric 
pipe to the feed pump range, heating up the economiser, 


keeping the feed pump working, shutting the valves to the 
boilers, and opening the valve to the atmosphere ; the water 
will then boil, of course, at a tremendous rate, cleansing the 
top of the boxes of the economiser, and driving out to the 
atmosphere a great deal of grease which otherwise would 
reach the boilers. 

With regard to the chemical purifier, I can only say that 
the analysis which we have had of the water proves that it 
takes out every atom of oil, and there is no oil whatever 
contained in the water now being sent to the boilers. 

I would apologise for mentioning this matter, but I hope 
that possibly this information may be of service to some of 
your readers. 

Joseph A. Jeckell, 


Manager. 
Coventry Electricity Works. 
June 12th, 1906. 





The Real Efficiency of Boilers. 


Remembrance of Mr. W. H. Booth’s keenly-pointed con- 
troversial pen, under which the writer, then an onlooker, has 
imagined others to be writhing, has acted for two days as a 
deterrent on my own poor attempts to tread on the trail of a 
coat so invitingly trailed before us. 

But at the risk of being assailed with quotations from 
Omar Khayyam, I must protest against the first sentence of 
the second paragraph. Mr. Booth says: “It is bad 
engineering to regard the boiler and the furnace as an 
indivisible whole.” In the name of all the efficiencies which 
Mr. Swinburne has defined, Why ? 

In most types of boilers, Scotch, Lancashire, or tubular 


- the furnace is surely an integral part of the boiler. As much 


(or more perhaps) as a receiver between the high end low 
pressure cylinders of a compound reciprocating engine or as 
the jackets are parts of theengine. Yet it would bea weird 
ultra-refinement of testing to work out the efficiency of the 
engine making no allowance for the heat expended in 
reheating in a receiver or for condensation from the jackets. 

The tendency surely seems to be in the direction of con- 
solidating eftticiencies. ‘More and more do we speak and 
think of steam generating sets as having such and such a 
consumption per kilowatt-hour. Of course, where we can, it 
is well to differentiate between the losses in engines and 
generators. But the overall efficiency is the vital point. 
So with boilers. Personally, I admire the courageous 
emphasis which Mr. Booth shows in tackling thermal 
extravagance. But the ordinary boiler test which regards 
the furnace as an integral part is as effective as, (if flue gases 
are analysed, and the sources of loss located), and certainly 
more suggestive than, a process of fractional distillation and 
differentiation of efficiencies. 

A last question, and this more or less a side issue, 
although very dubious as to steam calorimeters, [ must ask 
what are we to do where the steam is not dried or super- 
heated, and thermometer checks are impossible ? 


Thermal Unit. 





Electrolysis and Joint Boxes. 


In reading the above article in your issue ‘of June 8th, it 
struck me rather forcibly that to insulate each section of 
metallic covering on cables would bring about a series of 
troubles that would hardly compensate for the removal of a 
doubtful electrolytic action. ‘To illustrate clearly what I 
mean, I give below an example. 

Supposing a length of 1.c. distributor becomes punctured 
by a blow from a pick or some corrosive action, and puts 
the outer conductor of the main to the sheathing, but this 
sheathing is insulated from all earth connections with the 
exception of the soil in which it lies, this soil may be such as 
to so insulate the sheathing, that no earth is recorded at 
the supply station. In time the moisture out of the soil 
penetrates into the cable, and causes a “dead short.” ‘This 
would probably cause a whole section to be disconnected. 

In the case of a single cable, of course this would not 
happen, but one of the other cables of a different polarity in 
the neighbouring district may develop a similar fault 
(especially if the initial trouble is due to some corrosive 
action), and then would follow a similar disaster. 

E 
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The above dangers are being greatly magnified by the use 
of leadless cables which some engineers are now advocating, 
for if a cable has a metallic sheathing, it does tend to form 
an earth plate in the soil, to give some small indication of a 
leakage, but without this sheathing there is no possibility of 
any such indications. 

I also note that a remark is made to the effect that the 
earth bonders on to the joint boxes are not of sufficient 
area to carry large currents. 

Ts it necessary for these bonders to carry large currents ¢ 

I think not ; for if a suitable and adjustable resistance is 
inserted between the earth conductor and its earth con- 
nection a perfect control can be kept over the amount of 
leakage current ; for a fault which will pass a current of 10 
to 15 amperes, can be quickly and easily localised : of 
course, if the mains engineer is not capable of localising a 
fault until he sees the smoke, and he uses 200 to 300 
amperes to produce this smoke, then he must not be sur- 
prised if he finds signs of heating due to his bonding being 
badly done or of insufficient area. 

If the above troubles are going to occur, I think it can be 
safely concluded that to bond your sheathing and make it 
continuous will be the better way out of the difficulty. Bond 
the sheathings of all cables together wherever possible ; that 
is, if a service is being connected and a feeder or any other 
cable passes by, bond all together. A system composed of 
three single cables for distributors will be in a much more 
healthy condition to deal with the bonding process than a 
T.C. system. 

A great number of the faults are probably due to the 
neglect of localising small leakages and neglect of testing 
the neutral of a three-wire system. This latter neglect may 
lead to very serious results. The following is what has 
actually occurred on a three-wire system :—The recording 
ammeter in the earth circuit showed a leakage current of 
about *8 ampere; no one bothered about it. Later a fault 
developed on one of the outers, a resistance was in the earth 
circuit which was to keep the leakage current down to about 
15 amperes; but the actual leakage on one side of the 
system was 150 to 200 amperes. This caused a section of 
the network to be disconnected. After the outer fault had 
been removed, the *3 ampere was still recorded. It was then 
discovered that this small current was due to an earth on 
the neutral and a difference of potential between the earth 
at the supply station, and the fault had maintained this 


small current, and, of course, when the outer went to earth, - 


a “ short circuit” was set up. 

Test the insulation of the system as frequently as possible, 
and try and find out the cause of every small leakage which 
is recorded. The following method keeps a good check on 
motor consumers who have the frames of their motors 
earthed. See that the earth wire is brought up to your cut- 
outs, and is kept insulated from everywhere else; then 
“earth ” it on to your service cable through a small fuse. 
It is then an easy task to occasionally have these fuses 
inspected. 

Watch and test the mains at every available opportunity. 
Treat them with respect, and don’t neglect them. If you 
suspect a joint or a disconnecting box, go and look yourself ; 
don’t leave it for a jointer. 

Watch the “ practical possibilities,’ and not the 
‘theoretical probabilities,” and, above all, never put off 
looking for a fault. 

Mains Engineer. 


A Grievance. 


In the “Situations Vacant” column a week or so back 
appeared an advertisement for switch hands, &c., put in by a 
firm some miles from London. 

I was a successful applicant, and received letters stating 
when to start and agreeing to pay me a certain price. 

It seems to me that this particular firm makes a practice 
of offering a price to men and endeavouring to compel them 
to accept less when down there. 

When I arrived to start, I was told they had no 
vacancy for me at the price they agreed to pay me, and 
referred me to a different department, which was quite a 
different work to which I have been used to. 

As I have a friend who was served the same trick some 


time ago, I think it only right in the interests of fellow 
workmen (who may be taken in by their methods) to mention 
this as a warning. 

In some cases men may travel many miles to start for 
these people, and be compelled to accede to their terms 
(which is nothing more or less than a scandalous way of 
obtaining cheap labour), owing to lack of funds to return 
to where they came from. 

Something should be done to stop this. 

Rheostat. 

Walthamstow. 





Rubber Companies of Ceylon and the Malay States. 


Judging from the prices at which certain of these shares 
are quoted on the Stock Exchange, one would naturally be 
led to conclude that these companies have a good future. 
Their capitals are by no means large, so that small returns 
should mean good dividends. But it must not be forgotten 
that these companies are exploiting immature trees. They 
are taking from them, not the natural product—such as 
leaves or fruit—as is the case with tea, coffee, cocoa, Kc., 
but their actual life’s blood, the sap. It is a question to be 
decided only by botanical experts as to whether or not 
under such unnatural conditions these saplings, for such they 
are, will resist the weakening effects of such a drain on 
their constitution, and yet continue to grow and flourish. 

It is the opinion of the writer that young trees thus tapped 
will gradually weaken and fall a prey to some of those 
fungoid growths which fasten only on the weak, and that, 
therefore, it may not be unreasonable to expect that we shall 
soon hear of a rubber tree blight. 

Of course, we have never yet heard of such a scourge 
from the old rubber-producing districts—e.y., the Amazon 
districts—for the simple reason that the trees there from 
which the rubber is extracted have long reached maturity, 
and are, in consequence, well able to withstand the strain of 
sap extraction. But such is not the case with the baby 
trees of Ceylon and the Straits Settlements. As the rubber 
industry has ever been so intimately connected with electrical 
enterprise, the subject of rubber plantations should fall 
within the scope of your journal. The views of other of 


your readers on this subject would be of value. 
dD. 


Brakes and Tramear Accidents. 

Referring to the letters we wrote you recently 7¢ brakes 
for electric tramears, we desire to point out that the car to 
which the accident happened at Swindon was fitted with 
electro-magnetic brakes. 

Out of the three serious runaway accidents that have 
occurred during this year, two of the cars involved were 
equipped with electro-magnetic brakes—viz., at Hudders- 
field and Swindon, while the third—viz., at Liverpool—was 
not fitted with the electro-magnetic brake. 

Fstler Bros. 

London, E.C., June 7/h, 1906. 


Inaccurate Electricity Meters. 


When a meter is removed from the premises of a con- 
sumer to the supply authority’s test room and is found in- 
accurate, what may be done? It is the practice here to add 
to or deduct from the account, an amount equivalent to the 
estimated number of units not registered or registered beyond 
the correct amount. This is done whether the removal has 
been occasioned by a complaint on the part of the consumer, 
or by the fact that the account has, in the opinion of the 
supply authority, become abnormal. 

In a case of this kind, besides the state of the meter, the 
average of previous or subsequent registrations on the same 
or another (accurate) meter is taken into consideration. 

A meter may be stopped for a part or the whole of the 
period. between successive meter readings, the failure to 
register being due, for example, to a small piece of enamel 
or dirt falling on to the disk and getting wedged under the 
brake magnet, so that the meter is quite accurate when the 
ditt is removed. Is it permissible for the supply authority 
to make an estimate without testing the meter ¢ 
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It has been pointed out that there is nothing in the pro- 
visional order or in any Act of Parliament which gives the 
upply authority power to act in this manner ; it appears to 
be necessary to appeal to the electric inspector or to the 
Board of Trade. But I venture to say that this is scarcely 
ver done any more than meters are tested by the Board 
yefore being used for supply purposes (vide Ennc. Rev., 
May 18th, 1906, page 794). 

Meters. 
[The views of other correspondents on this difficult ques- 


ion would be acceptable. The proper procedure scems to be 
matter of considerable doubt.—Eps. E.R. | 








LEGAL. 


Cutty v. British WESTINGHOUSE ELEctTRIC, &c., Co., Lp. 


‘x the King’s Bench Division on Tuesday, before Mr. Justice 
sigham and a Special Jury; Mr. Henry Chitty, electrical engineer 
nd inventor, of 4, Llovd’s Avenue, Fenchurch Street, E.C., sued the 

Gritish Westinghouse Electrical and Manufacturing Co., of Westing- 
ouse Building, Norfolk Street, Strand, for damages for alleged 
reach of a covenant, and for the return of an electric dynamo which 
e claimed as his property, or for damages in respect of its loss. 
efendants denied that they had committed the alleged breach, 

ind claimed the machine as their own. 

Sir Ed. Carson, K.C., Mr. Clovell Salter, K.C., and Mr. J. B. 
Mathews represented the plaintiff, and Mr. C. A. Cripps, K.C., 
lr. Hume Williams, K.C., Mr. A. J. Walter, and Mr. J. G. 
iraham appeared for the defendant company. 

Sir Epwarp Carson, in opening the case, said plaintiff sued 
1e defendant company in respect of two matters. First for breach 
! a covenant by which defendants undertook in consideration of 
laintiff disclosing certain inventions which he had made not to 
se those inventions nor to disclose them to others, and he 
plaintiff) said that certain disclosures had been made, and the 
cfendants had adapted certain of plaintiff's inventions to certain 
auchines of theirs. That was the breach of covenant, and Mr. 
‘hitty was consequently entitled to damages. The other matter 
elated to a separate agreement, by which a machine, designed by 
aintiff, was built in defendants’ works, and plaintiff claimed that 
uder the arrangements made the machine was to be his when it 
vas finished. When it wag finished the defendants declined to 
ive it up, and plaintiff accordingly claimed to have it 
cturned or damages. Mr. Chitty was an electrical engineer 
ho for many years had been attempting to develop dynamo 
lectrical machines, and as far back as 1892 he obtained a 
atent in this country for a certain system of ventilating 
dynamos. The great aim and object of all inventors was to make 
. light machine at small cost giving a great output with the least 
sossible waste by sparking. Mr. Chitty had been directing his 
ttention to these matters for many years, and he had spent some 
‘10,000 upon his efforts. In 1902 he had completed at Sir Hiram 
axim’s works two dynamos, which, according to his idea, ought to 
ive, and which he (counsel) thought would be proved to have 
iven, a very much larger output than any other dynamo up to that 
late. He brought into that machine not only the improvements 
1° had patented in 1902, but many other matters he had discovered 
ithe meantime. On April 23rd, 1902, he had lodged a provisional 
pecification in regard to certain matters which were included in 
the machine. He came into contact with a Mr. Spencer, who held 
yme subordinate position in the defendant company’s works, and 
on April 14th, 1902, he received a letter from Mr. R. Belfield, 
manager of defendants’ patent bureau, suggesting that he should 
ppoint an interview with one of their representatives with a view 
to supplying him with such information as would enable the 
Westinghouse Electric and Manufacturing Co. to form an opinion 
is to whether his invention was one with which they should identify 
themselves. Mr. Chitty replied that he should be pleased to make 
n appointment, and to meet their representative to dis- 
cuss matters in a preliminary sense. An appointment was 
made with Mr. Wells, the manager. They were not, however, 
ina position to make a bargain without plaintiff disclosing the 
ecrets of his inventions, and as there was, of course, always the 
anger that certain of the matters might be used by the parties to 
hom they were confided, plaintiff said that before he told or 
howed them anything, he must have a strict covenant that they 
vould not use any technical knowledge or information which he 
rave in the event of matters being off between them: Accordingly, 
i deed of covenant was entered into upon October 15th, 1902. 
laintiff did not complain that anything which the defendants had 
-ed was in breach of any patent of his. If that had been so, he 
would have had his remedy in an action for infringement of his 
patent. By that deed the plaintiff covenanted to allow the 
lefendant company to test the machines constructed by him, and 
lie company covenanted not to directly or indirectly disclose or 
ive information to any persons as to the said improvements, the 
ncthod of construction of machines, or any special technical know- 
edge communicated or ascertained in the course of the investiga- 
lions and testing, or to use the same in any way. ‘The jury would 





appreciate the care plaintiff took of the contract which the 
defendants were willing to enter into. The whole meaning 
of it was that if they did not come to terms after the tests, 
defendants were not to have the benefit of any knowledge 
or information or invention, which they might acquire 
from plaintiff in the course of the tests. That was a per‘ectly 
fair and reasonable contract, and he thought the jury would come 
to see, when they learned what had happened, the plaintiff was 
wise in having the good sense to cause such a deed to be entered 
into. Shortly after the agreement was entered into, plaintiff was 
put into communication with Mr. Belfield, manager of defendants’ 
patent burean, with the purpose, no doubt, of his disclosing, as he 
did, many of the secrets in connection with his inventions, and 
when he had disclosed them, Mr. Beltield suggested to him that 
he should enter into an agreement to allow the defendant company 
to use, free of charge, any patents which might be taken out in the 
course of the investigations for two years. Plaintiff absolutely 
refused, preferring to rest on the agreement of October 15th. 
After the agreement had been entered into, he removed his dynamo 
electrical machines from Sir Hiram Maxim's works to the defendant 
company’s works at Trafford Park, Manchester. He explained 
them to the defendants, and disclosed to them and their experts all 
his improvements, not merely the improvements under the 
patents, but certain special features which had been introduced 
and which had not been in use hitherto by the defendants. The 
machines were tested, and he believed that there was a question 
whether they were good or bad. Mr. Chitty would abundantly 
prove that the te.ts were highly satisfactory, but except as a 
collateral question, the question of whether they were good or bad, 
or whether they turned out to the satisfaction of the defendants, 
had nothing to do with the case, because the defendants had no 
right whatever to use any portion of the information or technical 
knowledge which had been given them in the course of the negotia- 
tions and tests. The only question in the case was whether 
defendants applied to their own use certain information they 
acquired in the course of the negotiations. On November 13th the 
whole matter was explained to Mr. Wells, the manager, and on 
December 14th a second agreement was entered into. The de- 
fendants were to construct under the instructions of plaintiff, and 
from designs prepared by him, a motor combining the 
essential features of his inventions, and to pay plaintiff's 
expenses in preparing the designs and in superintending the 
construction. At the time that agreement was entered into Mr. 
Wells said that the motor would be plaintiff's when made. Defen- 
dants, of course, would be unable to make any use of it under the 
previous agreement. When they had appropriated certain of 
plaintiff's inventions they said the machine was theirs, because 
they built it. Plaintiff, who bad spent 15 months upon it, was to 
get nothing. It was upon that agreement that the second claim 
was founded. Plaintiff said that he ought to have the machine, or 
that, as a matter of business between them, they ought to share. 
The two dynamos were completed in March, 1903. According to 
plaintiff the tests upon them were absolutely satisfactory, but on 
March 27th Mr. Malcolm MacLaren, one of deferidants’ engineers, 
made a report, in which he found considerable fault with them, 
and, on the whole, reported unfavourably upon the machines. That 
report was not accepted by plaintiff, who sent in an analysis, 
pointing out serious errors. Notwithstanding that report defen- 
dants went on for another year or 15 months trying to get 
information, and as late as three months after that report they 
put into plaintiff's hands an order for the erection under 
his guidance of a _ turbo-generator. It was to be  con- 
structed at their expense under’ his_ supervision and 
from his drawings. Plaintiff's great object was to improve the 
system of ventilation in the generators. He had what he called 
secondary ventilating devices, and he disclosed to defendants 
certain ventilating plates of thin sheet-steel standards. It had 
always been necessary to put in certain plates with a view to creat- 
ing a draught of air through the machine, so as to keep it cool. Up 
to the time plaintiff came into the business, defendants had always 
been accustomed to use heavy and costly solid-cast ventilating 
plates, in which the vanes were solidly cast, and they did not supply 
nearly as much draught as plaintiff’s improvement, which they said 
defendants had now adopted. The great benefit of plaintiff's 
invention was that it was easy and cheap of construction, it was 
much thinner and lighter, and it was more effective. Instead of the 
vanes being solid, plaintiff invented the device of punching through 
a tongue, on which he constructed the vanes. This invention was 
disclosed to defendants, and he thought he would be able to show 
that they had deliberately taken and applied it to a large number 
of their machines in breach of their agreement. On February 2nd, 
1903, plaintiff took his drawings for these ventilating plates into 
defendants’ patent bureau, and he had no reason to doubt that 
defendants were acting perfectly bond jide in the matter till he heard 
some time in the month of May that they were beginning 
to use the ventilating plates, or plates formed on the same 
principle, in some of their machines. Upon April 20th, 1903, 
Mr. MacLean, who was in defendants’ employ, actually sug- 
gested that he should take out a patent for a new and almost 
identical style of ventilating plate, although under their agreement 
defendants were bound to take out patents in plaintiff's name. 
Mr. Cachemaille, who was in the patent bureau, however, asked 
what about Mr. Chitty’s ventilating plate; and, when the matter 
was submitted to Mr. Wells, he suspended all further action on 
Mr. MacLean’s invention until further instructions, in order that 
there should be no question arise as to the company in any way 
interfering with plaintiff's invention. No further instructions were 
given, and nothing was done towards filing specifications on behalf 
of Mr. MacLean. Thus they had the plaintiff bringing his venti- 
lating plate into defendants’ office in February, Mr. MacLean sub- 
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sequently sending in drawings and specifications, and defendants 
saying they would not go on with it, having regard to the previous 
drawings furnished by plaintiff. Notwithstanding the admitted 
state of facts, however, the defendants, on their own admission, 
had been using these ventilating plates, for which they could not 
get a patent, having regard to the previous drawings and designs 
made by Mr. Chitty. It seemed to him that the jury would have 
no difficulty in coming to a decision as to who had a right to the 
ventilating plates. When plaintiff ascertained that they were 
being used, he wrote to Mr. Wells, the general manager, on May 
26th, complaining; but he got no answer or explanation, and he 
then instructed his solicitors. Sir Edward then drew the jury’s 
attention to defendants’ answers to certain interrogatories, con- 
tending that they amounted to an admission that prior to the 
date of their agreement with the plaintiff they had never 
manufactured anything but heavy cast metal plates. They had 
even to admit that they had not one particle of information in 
their office. 

Mr. Justice BiaHam: No, that is just what they don’t admit. 
They say they never used these things (the improved ventilating 
plate), but they do not say they had not information in their 
offices. 

Sir Ep. Carson said it was certainly curious, if they knew of them 
in their offices, that they never used them, and that as soon as they 
received the information from plaintiff they did begin to use them. 
The machines in which these plates had been put, brought in some- 
thing like £228,000. They were a distinct improvement and of 
distinct use or they would never have been put in. There were 
two other branches of invention which Mr. Chitty brought before 
the company. He had an arrangement of auxiliary poles and 
windings to regulate the current so as to prevent sparking. He 
did not profess that it was a new matter or that he had invented it, 
but it had not been used by dynamo manufacturers, and certainly 
the defendants had never used it. He brought it to their notice, 
and they admitted that it had never been used by them before. 
Plaintiff had, however, invented a certain arrangement of slots in 
the pole-piece, placed paralle] to the axis of rotation, the object of 
which wasto prevent cross-magnetisation ;and thisincombination with 
the sparkless commutation was a most important invention. In May, 
1903, when they had had considerable experience of his ability, 
defendants asked plaintiff to design and superintend the 
construction of a certain turbo - generator which they were 
going to erect at the Savoy Hotel. He made all the necessary 
drawings, and the machine was constructed under hissupervision. He 
introduced the sparkless commutation and the arrangement of slots. 
They had got provisional protection here and in certain other coun- 
tries, but when they went to Germany, where they made closer 
investigations, they found that there was either an existing patent 
or an application for a patent which was held in some way or other 
to prevent the plaintiff from obtaining his patent in Germany. 
Defendants advised him for the present to withdraw the application, 
because if it had been unsuccessful the whole thing would have 
become public. But, having found that out, they brought over to 
this country a Mr. Beyer to construct a turbo-generator—there were 
four altogether ordered for the Savoy Hotel—and it was clear 
that having got the knowledge, the plaintiff could not get 
his patent in Germany. They thought that under their 
agreement they had a right to adopt the sparkless commu- 
tation and the arrangement of slots to their own work. 
Concluding, Sir Edward said the defendants were a rich company 
which could set plaintiff at defiance. They kept the machines, 
dismantled them, so that they looked like a failure, and he was 
left, after 15 months with them without any exhibition of success so 
far as they were concerned, whilst they had put into 219 (?) of their 
machines the very improvements they had got from his technical 
knowledge and information. The machines that the defendants 
could not retain were now an absolute success, and were by far the 
best and cheapest machine, giving the greatest possible output of 
electrical energy upon the market. The defendants, of course, had 
got all they wanted. They had had the advantage of plaintiff’s 
skill and information for a year, and he had not gota penny. He 
asked the jury to say what was the value of the information he had 
given and which defendants had appropriated in breach of their 
agreement. 

Mr. H. T. Cuirry, examined, said he was a civil engineer, and 
had devoted a considerable amount of money and research in con- 
nection with dynamo-electric machines. He had patented a device 
in 1892, and had improved on that in 1902. In the patent of 1892 
ventilating passages were carried right through the pole-pieces. 
The object of the 1892 patent was the ventilation of the dynamo, 
which was to get rid of the heat which was generated. It was 
desirable to get rid of the heat because the heat limited the out- 
put, and a machine was priced according to the output or the work 
it would do. The better they were able to get rid of the heat loss 
in the machine, the higher would be the rating in that machine. 
The practical harm the heat did was this: You had to 
rate the machine at such a load as was limited by the 
temperature rise specified. Mcchanical power had to be con- 
verted in this machine into electrical power. He patented 
a device in 1892, and in April, 1902, he got provisional 
protection for an improvement or development in the ventilating 
scheme. In the course of his researches, he also devised other 
improvements. In 1902 he constructed two dynamo-electric 
machines—at least they were built under his supervision at the 
works of Sir Hiram Maxim. These machines contained his 
ventilating improvements, and certain of his other improvements. 
In addition to the ventilation difficulty, there was difficulty in 
relation to the distorting effect of the armature current, He had 
devised a system of slots, which was, in his judgment, likely to 
reduce that difficulty, There was also a third matter, viz., the 


means of getting good commutation, that was to say, sparkless 
commutators. That was done by the use of a system of auxiliary 
poles and pole windings. The auxiliary poles were used in the 
two machines in question, but the system of slots just referred to 
was not used, but there was a partial equivalent in a central 
division right through the pole-pieces. After some preliminary 
correspondence, he had an interview with Mr. Wells, the manager 
of the defendants’ works, on June 5th, 1902. At that interview, Mr. 
Wells asked witness to explain to him not only the results, but how 
those results were obtained—the results in point of output. He 
gave Mr. Wells the results of the outputs obtained by experiments 
with other machines he had had constructed years previously. The 
experiments showed that a machine of his which weighed 8 or 
9 ewt., could give as much output as any other weighing 40 
or 50 ewt. He had at the date of the interview, one invention 
protected and published, and an improvement on that which was not 
published. He explained to Mr. Wells that there were a number 
of matters which he had not protected, and he declined to give him 
any information as to how he acquired those results, and said that 
until he was protected, he could not disclosethese. Hetold him that 


‘until he got something in the nature of a covenant, he could not give 


any information except such as he could obtain from his patent. 
He told him that he had discovered other ideas not embodied in 
the two machines. Ultimately, it was agreed that there should be 
a deed of covenant, and it was prepared on October 15th, 1902. 
After that had been executed, he sent his two machines to the 
defendants’ works at Manchester. Besides that he had made dis- 
closures of his patents and ideas to the Westinghouse Patent 
Bureau. 

Mr. Cripps said that the Westinghouse Patent Bureau was not 
part of the Westinghouse Co. 

Examinationcontinued; hetold Mr. Wellsthatcertain of his friends 
were proposing to form a syndicate to acquirethe foreign and Colonial 
patents, and were prepared to “ put up ” £3,000 or £4,000. Mr. Wells 
proposed that the Patent Bureau should acquire the patents, the 
defendant company finding the money. He disclosed to the Patent 
Bureau all his discoveries and ideas in general terms, but he could 
not say that he disclosed everything in minor details. He disclosed 
his improvements in the ventilating system, and they prepared his 
complete specification, and he mentioned several other matters to 
them before any tests were made at the defendants’ works. The 
Patents Bureau made a number of applications in his name for 
taking out patents. He hada conversation with Mr. Wells at the 
Queen’s Hotel as to the machines and tests which had been 
made, and as to the various improvements he had made 
and not included in the machines in question, and it 
was suggested that a new machine should be built embodying all 
these features, and also the other improvements which he had 
explained, and this resulted in the agreement which was 
drawn up on November 14th. By that agreement witness had 
to assign one-eighth interest in the patent. In pursuance of that 
agreement an experimental machine was built at the defendants’ 
works, and some adjustments and alterations were made under 
witness’s supervision in the two machines built at the Hiram-Maxim 
Laboratory. After the first of the tests he was handed a copy of 
Mr. MacLaren’s report, by defendants’ works manager. On the 
whole it was a very unfavourable report. It was dated March 17th, 
1903. The tests of his two machines showed very good results. 
The first test, on March 24th, 1903, extended for seven nours with 
a fairly constant load kept on the whole time. It was a test to 
find out to what degree the machine would heat up under a given 
load. An ordinary machine of the same weight and size would 
probably do 20 xw., but his machine was actually running with 
50 Kw.—two and half times as much as an ordinary machine. 
The next test was made on April 2nd of that year. The substantial 
result was that the machine ran with nearly 150 kw.—an enormous 
load for such a machine. The load was on for about 15 minutes, 
and the commutation was very good. They had the third test on 
May 16th, 1903, the result being very similar to the last. The 
defendants declined to give up to him the machine made under 
the agreement of November 14th. He valued it at what it would 
cost him to replace it. He put an estimate of £1,500 upon it, but 
in reality he could not get it built for that. In addition to this, 
he disclosed secondary ventilation devices. He disclosed to the 
defendants the method of constructing the ventilating plate. In 
May he was informed that an attempt had been made to obtain a 
patent for one of his inventions, and he put the matter into the 
hands of his solicitors. The price of the dynamo varied according 
to the output, and the latter was increased by his methods, and, 
therefore, it would give a greater selling value to the machine. 
He did not claim any invention as to the auxiliary poles and 
windings. At the date of the deed, the system of auxiliary poles 
and windings was not used in practice by any manufacturer. He 
used his plan of slots to prevent distortion or cross induction. 
He fully disclosed this combination. 

The hearing was adjourned. 


(To be continued.) 





FoLKESTONE ELEctRIcITy SupPLy Co. 


At the Folkestone Police Court, last Saturday week, this company 
was fined £3 and 13s. costs for breach ot the Factory and Workshops 
Act, by not producing the general register when requested to do so 
by the Government Inspector on April 27th. 
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PARLIAMENTARY. 


L.C.C, Electric Supply Bill. 


(Continued from page 918.) 
TUESDAY, JUNE 12TH. 


THE Select Committee of the House of Commons which has this 

3ill under consideration resumed its sittings on Tuesday, when 
Mr. Balfour Browne, K.C., opened the case for the Electric Supply 
Companies by calling Mr. John Conacher, manager of the Metro- 
politan Co. 

Mr. CoNAcHER put in a number of tables on behalf of the 
companies. One of these tables showed that their authorised 
capital amounted to £18,550,013. The total paid-up capital 
was £12,622,633, leaving a balance unissued of £5,927,350. The 
loan capital was at rates varying from 34 to 5 per cent. The 
Metropolitan Co. had authorised share capital powers of £1,500,000, 
and of this £1,380,605 had been paid up. The loan capital was 
£1,500,000. Of this £220,000 had been borrowed at 44 per cent., 
and £250,000 at 34 per cent. The capital expended by the com- 
pany was £1,696,007. Another table put in by the witness showed 
the units sold for all purposes by the companies in each year from 
1893 to 1905 inclusive, together with the revenue received there- 
from (less bad debts) and the average price per unit. From this 
table it appeared that in 1893 the units sold were 10,232,958; the 
revenue was £265,259, and the average price 6°22d. In 1900 the 
number of units sold was 53,191,221, the revenue £1,001,348, and 
the average price 452d. In 1905 the figures were 119,546,734 
units, £1,615,259 revenue, and 3°24d. the average price. 

Mr. ConAcHER put in a copy of the following letter, addressed to 
ihe Board of Trade by the London electric supply companies :— 

London, December 21st, 1905. 

Sir,—We, the undersigned, being the whole of the electric supply 
companies of London, are of opinion that the advantages of cheap 
generation of electricity could speedily, and at a relatively small 
addition to capital already expended, be given throughout the 
whole of London if Clause 11 of the Supply of Electricity Bill, 
introduced by your Department into the House of Commons last 
session, after having been passed by the House of Lords inthe previou 
session, were to become law. Many of the undersigned companies 
ilready possess large generating stations, favourably situated and 
equipped for economical generation, and for wide distribution of 
cnergy throughout the several districts of London in or near which 
they have been erected, and if the provisions referred to become 
operative, the other and smaller companies, and the Metropolitan 
3orough Councils, who, by reason of the restricted nature of their 
supply areas, are unable unaided to obtain the advantages of 
eneration on a large scale, would be placed in a position to share 
in those advantages with a smaller outlay of capital and with less 
disturbance of streets than would be obtained by any other method. 
We therefore beg very respectfully to suggest to the Board of Trade 
that they should, at an early stage of the ensuing session, submit to 
Parliament a short measure embodying, as regards the London com- 
panies, the provisions of Clause 11 of the Bill of last session; and 
ilso, if considered desirable, Clause 10 and Sub-sections 2 and 3 
of Clause 8. We beg further to suggest the desirability of apply- 
ng to all London Electric Supply Companies the provisions of 
See. 21 of the County of London Electric Supply Co.’s Act, 1905, 
and Sec. 27 of the Metropolitan Electric Supply Co. (Various 
Powers) Act, 1905, with respect to the supply of energy for the 
purpose of haulage or traction. We shall be pleased to arrange at 
iny time for a deputation to wait upon the President if he should 
desire to have further information from the companies.—We are, 
Sir, your obedient servants, 


Brompton and Kensington Electric Supply Co., Ltd. 

Charing Cross, West End and City Electricity Supply Co., 
Lid. 

Chelsea Electricity Supply Co., Ltd. 

City of London’ Electric Lighting Co., Ltd. 

County of London Electric Supply Co., Ltd. 

Kensington and Knightsbridge Electric Lighting Co., Ltd. 

London Electric Supply Corporation, Ltd. 

Metropolitan Electric Supply Co., Ltd. 

Notting Hill Electric Lighting Co., Ltd. 

St. James’ and Pall Mall Electric Light Co., Ltd. 

South London Electric Supply Corporation, Ltd. 

South Metropolitan Electric Light and Power Co., Ltd. 

Westminster Electric Supply Corporation, Ltd. 


The Secretary, Board of Trade, 
Whitehall, S.W. 


To this letter Mr. Pelham had replied to the effect that the 
lsoard was considering the propriety of proceeding with the Supply 
of Electricity Bill this session, and in the event of their doing so 
would consider the question of providing for the supply of elec- 
tricity to railways, tramways, &c., in addition to the other questions 
referred to in the letter. 





(To be continued.) 


London Outer Circle Railway. 
(Continued from page 901.) 

Str J. Dovauty’s Select Committee of the House of Commons, 
which is considering this Bill, resumed its sittings on Tuesday. 

Mr. Erskine Pottock, K.C., stated that the Brentford Gas 
Co. had withdrawn its opposition to the scheme pending the 
consideration of a clause which had been submitted by the pro- 
moters. The clause, counsel said, was without prejudice to the 
right of opposition if the Bil] should reach the second House, 





Sir Raven Lyrrruer, K.C., then opened the case for the opposi- 
tion of the London and North-Western and North London Railway 
Companies. It was ludicrous to suggest that there could bea 
through circular system of trains from one system to another. 
Although the line would, he considered, be unsuccessful, it would 
certainly take some traffic from the North London Line, and there 
was nothing worse for a railway company than having an 
impecunious neighbour troubling it. The circular route met no 
public want, and throughout the whole of the 33 miles of route there 
had been no resolution of any public body in favour of the 
scheme, 

(To be continued.) 





Third Readings.—In the House of Commons on June 7th the 
Baker Street and Waterloo Railway Bill, the Lancashire Electric 
Power Bill, and the St. Pancras Electricity Bill, were read a third 
time. 

In the House of Commons last Friday the following Bills were 
read a third time:—London County Council (Tramways and 
Improvements) Bill, Lancashire Tramways (Extension of Time) 
3ill, and the Metropolitan District Railway Bill. 








BUSINESS NOTES. 


An Interesting Turbine Experience.—We gather 
from a note in Engineering that the large 5,500-Kw. turbo-generator 
of the Willans & Robinson type, supplied to the Kent Avenue 
station by the Allis-Chalmers Co., of Milwaukee, has been sub- 
mitted to a very severe test of its mechanical strength. By some 
accident a large jack-knife was left inside the turbine before it was 
closed up, and the machine ran with this obstruction inside it, a 
knife blade being wedged between the stator and rotor. This con- 
dition of affairs lasted for nearly a month, the maximum load taken 
being 9,800 Kw., whilst on occasion the load averaged 8,000 kw. for 
14 hours. Upon opening up the turbine the obstruction was dis- 
covered. It was found that a piece of steel from the knife had 
been wedged into such a position that it had acted like a lathe- 
tool, and had turned a groove on the drum ,;*, in. deep by 2 in. wide. 
This had loosened the caulking strip which held the ring of blades 
in place, loosening the latter, so that the channel-shaped shroud 
ring, which is riveted over the ends of the blades, came into 
contact with the fixed cylinder, with the consequence that its 
flanges had been almost worn away. Nevertheless, not a single 
blade came out, and, as stated, the turbine continued to work 
under, at times, an enormous oveMoad. The incident is quoted by 
our contemporary as a striking testimony to the mechanical 
efficiency of the system of holding the blades introduced by Captain 
Sankey, which is that adopted by the builders. As it was not 
feasible at the time of the discovery to lay the turbine off long 
enough for permanent repairs, the damaged ring was merely 
removed, and the cover being replaced, the turbine was immediately 
set to work again. 


Catalogues and Lists.—Messrs. Crompron & Co., 
Lrp., Salisbury House, E.C.—Two new catalogues, one (No. D 27) 
setting out in convenient form the various data and descriptive 
matter concerning their alternating-current generators and motors, 
sub-station converters, induction motors, polyphase motors, trans- 
formers, main switches, motor panels, &. ; the other (No. S 8) gives 
fully illustrated details of the company’s switchgear, including 
main and change-over switches, lever switches, circuit-breakers, 
cut-outs, fuses, battery-regulating switches, and so on. 

British THomson-Hovuston Co., Lrtp., Rugby.—Illustrated 
pamphlet No. 197, giving detailed description of, and tabulated 
data concerning, their type D A continuous-current motors and 
generators. No. 196 is devoted to the Meridian lamp No. 4, which 
was recently referred to in our pages. No. 195 describes the com- 
pany’s rheostatic controllers, giving tabulated figures for their use 
for crane and hoist work, for machine tools, printing presses and 
mining locomotives, and particularising resistances for use with the 
controllers. A sheet has also been issued for filing with these and 
other lists as an index to current pamphlets. 

Messrs. Kevin & James WHITE, Lrp., 66, Victoria Street, 
S.W.—New pamphlet giving full particulars of,and method of using, 
the Kelvin ampere balances and watt balances. This is the four- 
teenth edition of this pamphlet, which was published when the 
firm originally put this instrument on the market; it has been 
brought up to date, and gives full particulars of the latest types of 
balances, embodying all the various improvements that have 
been introduced to facilitate manipulation and to make the 
instruments suitable for modern requirements. In order to facili- 
tate the reading of the instrument when used on a circuit with a 
slightly varying load, dashpots have been fitted on some types of 
balances with satisfactory result. The Board of Trade pattern of 
this instrument is also illustrated. Owing to the extended use of 
alternating current, fuller particulars are given of the watt balances 
and the method of connecting same in circuit with the resistance 
usually supplied, and the moving coils of these instruments are 
now so designed that the self-induction is reduced toa minimum. 
Fuller particulars are also given of the use of composite balances 
as an amperemeter, voltmeter and wattmeter, and various improve- 

ments have been introduced to facilitate these measurements. A 
full list of prices is given. Information is also given about the 
overall and shipping sizes and weights of each balance, and this 
will be of particular value to foreign clients. A list appears of 
some of the users of these instruments for Jaboratory, central 
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station and test-room work. The firm will be glad to send copies 
of this list to any of their clients. 

ZURCHER TELEPHONGESELLSCHAFT.—We have received a leaflet 
bearing this name, describing the advantages of a new microphone, 
but giving no particulars of its construction. 

Messrs. Davipson & Co., Lrp., Sirocco Engineering Works, 
Belfast.—Four recently issued publications: No. 2,002, giving a 
full description with illustrations and test curves, also tabulated 
data of outputs, weights and dimensions of their Sirocco centrifugal 
fan; No. 2,000, dealing in similar style with Sirocco fans for forge 
tires ; No. 2,003 supplying like information concerning electric pro- 
peller fans for continuous current; and No. 1,001, which is an 
attractive 32-page brochure entitled ‘‘ The Mechanical Ventilation 
of Mines,” in which are described examples of installations of 
surface and underground fans, also centrifugal mine fans. These 
lists are all well printed and illustrated. 

Siemens Bros. Dynamo Works, Lrp., Westminster, 8.W.—Two 
new publications to be placed on tueir file for reference :—Circular 
YM111, giving a general description of the various types of crane 
controllers made at the Statford works, and pamphlet YM14 
describing the construction of their standard “UR” alternator, 
and giving data of weights and dimensions. This pamphlet is 
illustrated with views of machines recently constructed At the 
end a few views of specially large machines of other types are also 
shown. 

Messrs. ARCHIBALD J. WRIGHT, Ltp , Leyton Green Road, N.E. 
—lIllustrated circular showing, and giving prices of, a variety of 
automobile accessories and electrical instruments. 

ExvectricaL Power StoraGE Co., Lrp., London, E.C.—Price 
list particularising their small storage cells; also Section C 
pamphlet giving information and prices concerning the “ Epsco ” 
ignition batteries. 


Messrs. RicHarp Woops & Co., Sanctuary Chambers, West-_ 


minster, S.W.—Well illustrated publication containing description 
of the Hyde electric elevators, which are manufactured by the 
Hyde Electric Manufacturing Co, Ltd, of Hyde, Manchester. 
Messrs. Woods are sole agents for the firm for London and the 
South of England, and they will send copies of the brochure to 
engiticers or architects who are interested. Particulars are given 
of the general design, details of the reduction gearing, system of 
control, methods of operation, &c. 

Mr. DovGitas WELLS, Brussels.—Ilustrated catalogue (in 
French) particularising the manufactures of the Mica Boiler 
Covering Co., Ltd., for whom he is agent. 

Messrs. CuamMBers, Scort & Co., Dalziel Engineering Works, 
Motherwell, N.B.—An eight-page list of half-tone illustrations 
showing their cranes, including electric overhead and travelling 
cranes, steam and electric derrick, hydraulic jib and portable hand 
cranes, 

Messrs. C. F. Avotrw & Co., 31, Great Sutton Street, Clerken- 
well, E.C.—Circular stating prices of “M” pole-finding paper. A 
second list describes their new “ Reliable” pole indicator, which 
consists of two electrodes enclosed in a transparent glass tube 
conizining an electrically sensitive liquid. The negative elec- 
trode at unce turns vividly red on connecting the wires of different 
polarity to each end of the instrument. This indicating colour dis- 
appears again immediately after disconnection. 

GENERAL ELxEctrRic Co., Lrp., London.—List giving particulars 
of a number of their leading lines in electric light fixtures, which 
they are offering at specially reduced prices for quantity orders. The 
company has also issued a new sale list of artistic electric light 
fittings, which are being offered at reduced prices, they being 
patterns which are not illustrated in the present edition of their 
catalogue, and for which therefore the demand does not warrant 
holding them in stock. We are informed that the reductions in 
prices in many cases ‘“‘ range up to almost 100 per cent.,” which we 
suppose means they are given away (is there a discount off that ?)— 
but we leave our readers to find that out for themselves, as we are 
unable to discover reductions of this magnitude. 

THE British ELEcTRIC CALIBRATED FusE Co., 14, Golden Lane, 
E.C.—16-pp. catalogue containing description, prices and illustra- 
tions of their various types of fuses, including “ Pyrotin ” fuse 
wire and strip, Mordey enclosed fuses, porcelain handle switch 
fuses, magazine fuses and fuse carriers, &c 

Messrs. Pu. Bonviruarn & E. Ronceray, Paris-Aubervilliers.— 
40 pp. illustrated pamphlet describing in English their universal 
system of machine moulding. An automatic sand-mixing and 
crushing machine working with wet sand; a new process of making 
pattern plates; the universal moulding and assembling machines 
and their operation—all these are particularised, and illustrations 
are given of a number of sample pattern plates for railway, dynamo 
and tool work. 

For Sale.—Hereford County and City Asylum Author- 
ities invite tenders for the purchase of glass accumulator boxes, 
&c. Messrs. W. Denny & Bros., Dumbarton, are offering for sale 
the plant, &., at Kirkton Hill electric light station. Some par- 
liculars appear among our advertisements to-day. 


Book Notices.—7rain Lighting: A Description of 
the Leitner-Lucas NSystem.—This is a 74-page book containing 
an exhaustive account of this system, about which a good 
deal has already been published in the Enectrican Review. 
The system, its principal adjuncts and advantages, are all stated 
in detail with many illustrations, and particulars are also 
set out of the three months’ sealed test on the G.W. Railway. 
Instructions for setting up complete equipments are followed by a 
detailed technical description. The licensees are Messrs. Accumu- 
lator Industries, Ltd., of Woking, the sole concessionaires being 
Messrs. G. D. Peters & Co., of Moorfields, London, E.C. 

Messrs, Archibald Constable & Co. will shortly publish a book 


entitled ‘Chemistry of Paints and Paint Vehicles,” by C. H. Hall. 

We have received from the Health Resorts Development Asso- 
ciation (2, Gray’s Inn Road, E.C.) a further batch of interesting 
and useful holiday resort handbooks. These relate respectively to 
Lowestoft, Weymouth, Llandrindod Wells, Leamington and 
Clifton, and are all published for the Town Councils. We may 
again add that our readers can obtain copies by writing to the 
town clerk of any of the places named. 

We have received a copy of the June quarterly issue of the 
Rhodesia Review. From a perusal of its various articles on Rhode- 
sian mining and finance, we should think it a most interesting and 
valuable magazine for all who have put money into Rhodesian 
companies. 

Report of the Electrical Railway Test Commission of the Loui- 
siana Purchase Exposition. New York: McGraw_Publishing Co. 
$6.00 net. 


Trade Announcements.—Messrs. W. H. IsHERwoop 
AND Co., of Carlton Mills, Leeds, have just taken over the switch 
and fuse manufacturing business hitherto 
carried on by Messrs. Franklin and 
Isaacson, of Great Wilson Street, Leeds. 
The latter firm is now confining itself 
to oil and petrol motor manufacture. A 
specimen of Messrs. Isherwood’s switches 
is shown in the accompanying illustration. 

Messrs. E. P. Attam & Co. have 
appointed Messrs. T. Hood & Co., of 
26, Bath Street, Bristol, their sole selling 
agents for the West of England and 
South Wales; Messrs. R. A. Fullerton 
and Co, of 116, Hope Street, Glasgow, 
are representing them in Scotland; and 
Messrs. Fenwick Reay & Co., of 50, 
Granger Street, Newcastle-on-Tyne, in 
the Northumberland and Durham area. 

Messrs. Kramos, Lrp., of Bath, have 
just opened a head sales office and show- 
aaa “0 ' rooms at 169 and 170, Shoreditch High 

ila laa Street, B.C. All correspondence should 
be addressed there in future. 

In order to provide additional capital for increased business, the 
Electric Heating Co. has been converted intoa limited company, 
under the style of the Puasnix Execrric Hratrina Co., Lrp. 
The company are the sole makers of the Phoenix electric heating 
and cooking appliances. Though the staff has been largely increased, 
the technical management remains as before. In addition to the 
present showrooms at 3, Holborn Place, further showroom accommo- 
dation is being provided at No. 116, Great Portland Street, W. 
All communications should be addressed to the general manager 
of the company, 3, Holborn Place, W.C. 

The New Brornerton TupseE Co., Lrp., have removed their 
Glasgow oflices and warehouse to 198a, St. Vincent Street, under 
the management of Mr. R. 8. Hunter. A large stock of conduit 
tubes and fittings is held there. 

Messrs. Macartney, McEutroy «& Co., Lrp., are removing to 
more spacious and convenient offices at Caxton House, Westminster. 
All letters should be addressed there after 23rd inst. 


Dissolutions and Liquidations.—Souru LAancasnire 
Evectric TRACTION AND PowER Co., Lrp.—A meeting is to be 
held on July 9th at 24, North John Street, Liverpool, to hear 
an account of the winding up from the liquidator, Mr. W. H. 
Alexander. 

THE District Exxcrric Co., 39, Berry Street, Wolverhampton. 
—Messrs. L. Stallybrass and L. 8. Aldridge have dissolved partner- 
ship. Mr. Aldridge will continue the business under the old name. 





Robertson Sports,—On Whit Monday the employés of 
the Ropertson Execrric Lamps, Lrp., from Brook Green, 
Hammersmith, held their first sports on their new and spacious 
ground at Old Oak Road, Shepherd’s Bush. This ground has been 
provided as a continuation of the social club, so that sports and 
other outdoor amusements can be enjoyed by the club members. 
The social club, which has been in force for about two years, and 
which has had a very successful run, formed a committee to provide 
outdoor amusement, and when their wants were placed before the 
directors they were met in the usual liberal way. The firm paid 
for this ground, and built a large pavilion and dressing rooms, and 
made many improvements. On Tuesday last week there were 
between three and four hundred present, mostly ladies, and the chief 
events were a 100 yd. handicap, a $ mile handicap for men, and a 
50 yd. handicap race for the ladies. There were a large number of 
entries for these, and other interesting items on the programme 
included three-legged race, egg and spoon race, thread-needle race, 
skipping, tug-o’-war for the ladies, and the usual races for the 
men. 3esides these sports there were tennis, croquet, quoits, 
cricket, swings, &c. The prizes were presented by the works 
manager, Mr. C. Wilson. 


The New Waring’s.—The new premises in Oxford 
Street built for the concentration and development of the business 
of Waring & Gillow, Ltd., were thrown open for a Press view on 
Saturday last, and during the current week are open for inspection 
to holders of tickets which were to be had for the asking. The 
galleries are particularly interesting to every one connected with 
electric lighting owing to the immense variety of arrangements 
and fittings, many of them novel and unique. These have been 
devised to suit the varied styles of the large number of rooms 
shown completely furnished as demonstrations of what the firm can 
do in the way of combining good taste and economy. Not only 
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complete rooms, but model houses are exhibited in the endeavour 


to simplify the business of house furnishing for beginners. These , 


show how a house can be furnished for £100, £200, £300, £500 and 
£750 respectively, the style in each case being selected with the 
object of obtaining the best possible effect for the stipulated out- 
lay. Needless to say, the lighting of these specimen houses shows a 
diversity of treatment and a variety of effect. In the electric light 
fittings department of the business a more concentrated display 
will be found of electroliers, brackets, pendants and other requisites 
for house lighting. 


Turbo-Alternators.—The alternator selected by the 
Leeds Corporation to be coupled to the Willans turbine is of Dick, 
Kerr’s manufacture. The success achieved by this firm in the 
design of high-speed alternators suitable for coupling to turbines is 
evinced by the fact that they have supplied or have under con- 
struction machines for the following authorities :— 

Glasgow Corporation, four 3,000-xw. sets. 

South Metropolitan Electric Supply Co., Ltd., two 1,500-Kw. sets. 
Leeds Corporation, one 3,000-kw. set. 

Lancashire and Yorkshire Railway, one 3,000-kw. set. 

Islington Borough Council, one 1,500-Kw. set. 

Metropolitan Electric Supply Co., one 3,000-Kw. set. 

Bristol Corporation, two 1,000-Kw. sets. 

Midland Electric Power Co., two 1,500-Kw. sets, 

Drake & Gorham, one 750-Kw. set. 

West Ham Borough Council, one 1,500-Kw. set. 

B.T.-H. Contracts.—The Warrington Electricity Com- 
mittee has accepted the tender of the British THomson-HovustTon 
Co. for the supply of alternating-current motors for the next 12 
months. The Wallasey U.D.C. has accepted the same company’s 
tender for a 12 months’ supply of electricity meters for alternating 
current, suitable for 100 and 200 volts. 

The following orders have been booked for their B.T.-H. tramway 

equipments, cars, &. :— 

Lanarkshire Tramways Co., six double-deck cars. 

Stockport Corporation, five double-deck cars. 

Colne and Trawden Light Railways, two double-deck cars. 

Pontypridd U.D.C., eight double-deck bogie cars with G.E.58 four-turn equip- 
ments and B.T.-H. magnetic track brakes. 

Dublin and Lucan Electric Railway, one electric locomotive. 


Johnson & Phillips's Recent Contracts, — The 
following contracts have been secured by Messrs. JOHNSON AND 
PHiLiips, Lrp. :— 

Belfast.—Battery, booster and switchgear for the Tramways and Electricity 
Committee. 

Belfast. —400-kw. dynamo for the Corporation (order placed by Messrs. Combe, 
Barbour, Ltd.). 

Oldham.—Supply of motors, &e., for sale or hire for 12;months, to the Elee- 
tricity Committee. 
Japan.—100 open-type arc lamps for H.I.M. Navy. 

A London Installation.—Tue Evecrrica, Encry- 
KERING AND MAINTENANCE Co, have recently carried out a large 
electric light installation for the Auctioneers’ Institute of the 
United Kingdom in their new premises at 34, Russell Square, 
London. Screwed tubing has been used for enclosing the cables 
and wires; and the fittings, which have been made specially, consist 
of wrought-iron throughout. The company’s automatic system of 
inter-communication telephones between the various rooms and 
departments of the building has also been installed. The work 
was carried out under the direction of Mr. Harold Griffiths, the 
architect of the Institute. 


Bankruptcy Proceedings,—T. F. L. Rene.—Under 
the receiving order made against Theodore Ferdinand Levy René, 
described as an electrical engineer, of 64, Catford Hill; lately 
carrying on business at 6, Snow Hill, and now, or lately, carrying 
on business at 9, Plum Tree Court, Farringdon Street, E.C, the 
adjourned meeting of creditors was held on Friday, June 8tb, at 
the London Bankruptcy Court, before Mr. Walter Boyle, Deputy 
Official Receiver. The debtor was again absent, and the chairman 
stated that he had no further information to give to the creditors. 
A resolution was passed for Mr. Walter Osmond, manufacturer, 
Gardnor Mansions, Hampstead, to act as trustee and wind-up the 
estate in bankruptcy. The debtor's public examination is 
appointed for July 13th. A creditor stated that the debtor had sold 
his business to a company styled René, Ltd., for £7,000 in shares, 
£6,000 of which represented the goodwill. The only other persons 
interested in the company, besides the debtor, were his wife, and 
one, Best, and shares to the extent of £4,000 had been allotted to 
the debtor, who was further entitled under the purchase agreement 
to one-half of the profits of the company for 30 years. The object 
of forming the company was to provide fresh capital for the 
business, and it was understood that money had been subscribed. 

On Monday at the Wandsworth County Court, an application was 
made for the consolidation of the assets in the bankruptcy of 
George Webber, William Leslie, and Alice Frances Cheesman, who! 
it will be remembered, are undergoing sentences in respect of the 
City electrical frauds. The application was granted. 


Fire Brigade Tournament.—The eighth annual 
competition of the London Private Fire Brigade Association took 
place on Saturday last at the Crystal Palace. Out of a total of 38 
brigades, 31 competed in the tournament. Among the competitors 
were brigades from such places as Rugby, Leicester, Warrington. 
The result of the contest was that the Robertson Electric Lamps, 
Ltd., for the second time took the “ Marshall” championship cun. 
Out of a total of six events, the Robertson Brigade was successful 
in obtaining three first prizes, one second prize, one fourth prize, 
one fifth prize, and in addition to the championship cup, they 
became winners of the Hitchcock Shield for the two-men hydrant 
drill. The aggregate time taken by the Robertson Brigade in the 
whole six drills, was 220¢ seconds, which easily established a 
record for any previous tournament. Congratulations ! 


LIGHTING and POWER NOTES. 


Aberdeen.—The T.C. has under consideration the light- 
ing by electricity of Albyn Place, Rosemount Viaduct, South 
Mount Street, King Street, Market Street, Victoria Bridge and 
Road, &c. 


Arbroath,—As was recently pointed out, it is the inten- 
tion of Mr. George Balfour, of London, to make application for a 
prov. order for the supply of electric light and ‘power within the 
burgh, and the T.C. has resolved to give its support to Mr. Balfour 
in obtaining such an order on the basis of an agreement to be 
entered into with him. The draft agreement is now being 
considered. 


Barnsley.—The T.C. has decided to have the condensing 
plant at the electricity works re-modelled at a cost of £687. 

On the past year’s working the E.L. department shows a gross 
profit of £6,024, and a net profit of £3,152. This sum has been 
allocated as follows :—£550 to the rates, £1,500 to the reserve, and 
£500 on loan to the public lighting, &., leaving a balance of £602. 
The accumulated profits now amount to £3,831. 


Brandon.—The B. of T. has informed the U.D.C. that 
it has granted the Mid-Durham E.L. Order. 


Brighton.—Accounts of the municipal electrical under- 
taking, just issued, for the year ended in March, ‘show that the 
total capital expenditure has reached over £700,000. The total 
revenue for the year was £86,076, and the gross profit £37,432, but 
after providing interest and sinking fund there was a deficit of 
£976, this being due to the large amount of unproductive capital 
sunk in the recently completed Southwick power station and plant. 
The latter station, which contains an equipment of three 1,800-Kw. 
three-phase Westinghouse turbo-generators, with a water-tube 
boiler plant and induced draught, is to be opened on Saturday 
next. 

The Electricity Committee has been forced by circumstances to 
declare that the cost of the luncheon in connection with the 
ceremony of opening the Southwick power station shall not come 
out of the pockets of the ratepayers. The Right Hon. John 
Burns having absolutely declined the request if the ratepayers were 
to be saddled with the expense. 


Bury.—In his tenth annual report of the working of the 
Corporation electricity works, the engineer points out that at 
March 31st, 1906, there were 453 consumers and 50,622 8-o.P. 
lamps connected. The units sold during the past year were :— 
Private lighting, 347,035; public lighting, 59,014; public clock, 
1,055; motors and ‘heating, 356,189—total, 763,293 ; tramways, 
1,106,267; grand total, 1,869,560. The maximum load was 
1,144 xw., and load factor, 18°6 per cent. It is of interest 
to note that although the tramway department has used 444,017 
more units than in the previous year, the maximum load 
has decreased from 715 kw. to 676 Kw., with beneficial results 
to the load factor. There has been added to the plant one 500-Kw. 
generating set, one jet condenser, three superheaters, a mechanical 
stoker, &c., and the generating plant now installed is capable ot 
dealing with a maximum load of 1,760 kw. Despite the reduced 
charge decided upon last year, there is a gross profit of £7,771, 
equal to 9°6 per cent. on the average capital employed, compared 
with £6,740, equal to 9 per cent. for the previous year. £5,254, 
equal to 64 per cent. on the average capital, is required to pay 
interest on loans and sinking fund, leaving a net profit of £2,517, 
equal to 3°1 per cent. on the average capital, to be used to assist the 
rates and to add to the reserve fund. From this protit Mr. Watson 
recommends a further reduction in price, with special attention 
to the possibility of building up a large demand for power 
purposes. 


Canada.,—Our Toronto correspondent sends the follow- 
ing :—The Niagara, Lockport and Ontario Power Co. has decided to 
install another 10,000-H.P. generator, and work has already been com- 
menced. The company’s power transmission line is about 160 miles 
long, being the longest east of the Rocky Mountains, The power 
plant of the company ison the Canadian side, where there are three 
10,000-H.p. generators now in operation. Energy is transmitted 
down the gorge of the Niagara River about four miles, where there 
is a 600-ft. span to the American bank. Nine cables, each having 
19 strands of No. 5 wire are used. From this point the line runs 
through Lockport, Medina, Rochester and numerous smaller places 
to Syracuse, New York State. Several of the steam roads in this 
neighbourhood are now being electrified, and it is understood that 
some of these will purchase power from the company for the 
purpose. 

The Greenwood Electric Cou., Ltd., is arranging for the acquisition 
of water-power at Boundary Falls for supplying electric power to 
the city of Greenwood and the town of Midway, British Columbia. 
These falls will develop 150-300 H.p. Owing to the fact that 
150 H.p., the minimum output of the falls, will not supply the 
growing needs of both places, it is proposed to install a suitable 
plant, using a reserve steam unit and a storage dam of 1,000,000 
cb. ft. to carry over the peak of the load. As the load factor of the 
system will not exceed 50 per cent. of the total contracted load, it 
is not expected that steam will be needed except in cases of emer- 


gency. 
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Cannock.—The London Gazette for June 12th contains 
notification of the intention of the U.D.C. to transfer its electrical 
lighting order (1901) to the Shropshire, Worcestershire and 
Staffordshire Electric Power Co. for £550. 


Canterbury.—The T.C. has reduced the price of elec- 
tricity for lighting by 4d. per unit as from April 1st last, making 
the flat rate 44d. per unit, and the maximum demand rate, 7d. and 
14d. For power and heat, discounts will be allowed as follows :— 
500 units per annum, 5 per cent; 1,000, 15 per cent. ; 2,500, 20 per 
cent. ; 5,000, 30 per cent. ; 7,500, 40 per cent. ; 10,000, 50 per cent. 


Cheltenham.—A member of the T.C. has given notice, 
that at the July meeting of the Council he will move that it is 
desirable in the interest of the ratepayers to consider the advisa- 
bility of selling the E.L. undertaking upon terms that will 
reimburse the Council the full amount expended, and fully 
safeguard the nature and price of the supply of energy both for 
public and private lighting, “ thereby obviating further capital 
expenditure by the Council and the possible risks and dis- 
advantages attendant upon the management and control of the 
undertaking by the municipality.” 


Chesterfield.--Mr. R. L. Acland, the borough electrical 
engineer and tramways manager, in his annual report concerning 
the fourth year of working of the lighting department, gives the 
following particulars:—Total capital expenditure, £53,031; total 
revenue, £8,336; total costs, £3,632; interest and sinking fund, 
£3,214; net balance, £1,490. The balance has been appropriated 
as follows:—Written off capital account on meters, motors and 
consumers’ services, £720; balance to reserve fund, £771, which 
stands after 4} years’ working at £2,801, during which time a total 
of £1,517 has also been written off capital account. Altogether 
836,608 units have been sold. The total working cost was 1°04d. 
per unit, including ‘696d. for generation, and ‘345d. for general 
charges. 

A new sub-station for supplying energy for lighting at 240 volts 
from the traction feeders is now regularly at work, and under the 
control of a Tirrill regulator the pressure is kept absolutely 
steady. This is interesting as the first installation of this particular 
kind in this country. 

Chile.—The Chilean Diario Oficial of April 12th con- 
tains the copy of a decree authorising Don Roberto L. Beausire, 
president of the ‘“‘ Sociedad Fabrico de Sacos,” to supply the town 
of Llai Llai and its vicinity with electric light and motive power. 
—Board of Trade Journal. 


Colchester.—The T.C. on June 6th decided to reduce 
the price of electricity for lighting by 3d. per unit, and fixed the 
scale of charges for power as under:—Up to 50 units per quarter, 
4d. per unit; over 50 and up to 100, 3d.; beyond that amount 
2d., less 5 per cent. discount for prompt payment. For tramway 
purposes energy will be supplied for the year at 13d. per unit. 


Continental Notes,—Iraiy.—A comyany has just been 
formed in Genoa with a capital of £20,000, and the title La Societa 
per le Forze Idranliche dell-Alta Scrivia, to put down plant to 
utilise the water power of the River Brevenna, in the generation 
of electrical energy for lighting and power purposes. 

A concession has been granted by the authorities of the province 
of Caneo to put down a plant to utilise the water power of the 
River Varaila at Sampeyre, near Rorre, in the generation of elec- 
trical energy for lighting and power purposes. 

Derby.—The Electric Lighting Committee of the Cor- 
poration reported at a special meeting of that body last week that 
it had been decided—the approval of the Highways Committee 
having been obtained—to light the tram route from the Normanton 
Hotel to the Cavendish Hotel by an arc lamp on alternate poles 
and an incandescent lamp on each pole at a cost of £350. <A con- 
siderable discussion arose, an amendment being moved in favour of 
gas, and defeated, aud the original proposal being carried by a 
large majority. 

Epsom.—The U.D.C. on June 6th decided to provide 
a 300-kw. steam dynamo, water-tube boiler and induced draught 
apparatus for the electricity works, at a cost of £3,145. 


Fareham.—The U.D.C. has decided to apply to the 
L.G.B. for a loan of £800, £270 of which is for a 60-Kw., alternator, 
£300 in respect of money over spent, and £200 for future extensions. 

Glasgow.—At a meeting of the Electricity Committee 
of the T.C. the engineer reported that he had received from several 
engineering firms in the city, applications for a very large supply 
of electricity for their works, but that in order to give the same 
it would he necessary to put down motor-generators for trans- 
forming the energy to a voltage suitable for their several require- 
ments. He also stated that the firms in question were prepared to 
pay the fixed charges for electricity for power purposes, and to 
give the usual guarantees as to the minimum quantities of energy 
which they would take, and the periods during which the same 
would be taken. The Committee, having considered the matter, 
resolved to recommend that agreements should be entered into 
with the firms referred to, and that the engineer be authorised to 
obtain quotations for four motor-generators for the purpose 
indicated. 


Gloucester.—The report of the borough electrical 
engineer for the past year’s working shows that the capital expendi- 
ture has risen from £75,239 to £84,083; the revenue amounted to 
£11,831, aud the expenditure to £5,807, leaving a gross profit of 
£6,024, Out of this balance the sum of £4,622 has been allacated 


to financial charges, and £768 towards extinguishing the previous 
deficits, leaving a reserve balance of £634. There were 503 con- 
sumers and 41,344 equivalent 8-c.p. lamps connected at the end of 
the year. 


Hove.—The Lighting Committee has recommended the 
T.C. to exercise the option to take current in bulk from Brighton 
T.C. at 5d. per unit for the first hour, and 1d. afterwards, on or 
after January 1st, 1907. The present rate is 44d. and 1d. 

Leigh (Lancs.).—We regret that, in our last issue, we 
inadvertently belittled the financial results of the past year’s 
working of the electricity undertaking. It appears that a gross 
profit of £2,316 and a net profit of £249 resulted, while the £52 
net profit mentioned is the result since the commencement of the 
undertaking. 


Llanelly,.—The L.G.B. has sanctioned a loan of £6,000 
to the U.D.C. for the purpose of its electricity scheme. An agree- 
ment has been entered into with the South Wales Power Co., which 
provides that the latter shall commence to supply energy on June 
1st or such later date as may be arranged. The Traction Co. which 
contemplates running electric cars in the district will also receive 
energy in bulk from the company’s local station. 


London,—Brrmonpsry.—A_ special meeting will be 
held on July 17th, to consider a recommendation of the Electric 
Lighting Committee that application be made to the Board of 
Trade for a provisional order authorising the Council to supply 
electricity for public and private purposes throughout the whole 
area of Bermondsey Borough. The Council has no present powers 
in the old parishes of St. Olave, St. Thomas and St. John, Horse- 
lydown. 

The L.C.C. has agreed to a loan of £14,761 for electric lighting 
purposes, conditionally on the B.C. agreeing to provide by special 
sinking fund or from maintenance account for renewals and replace- 
ments of works, plant and machinery provided out of the loan 
during its currency. The Council agreed to the terms. 

St. Pancras.—According to a return circulated on Monday by 
the Electricity and Public Lighting Department of the B.C., the 
total number of units sold during the three months ending March 
3lst last was 2,184,772, of a total value of £21,919, as against 
1,856,134 units, valued at £20,384, supplied in the corresponding 
period of 1905. By far the largest proportional increase in the 
units sold were those for power, which during the three months 
numbered 418,251, as against 219,910 in the corresponding period 
of last year. Application is to be made to the L.C.C. for a loan of 
£1,011 for are lamps. The Electricity Committee is to consider an 
application from the L. & N.W. Railway Co. for permission to lay 
a pipe under the roadway for the enclosure of electric cables for 
lighting the Euston Hotel from the company’s own power station. 

Hackney.—Application is to be made to the L.C.C. for a loan of 
£900 for the extension of are lighting. The £4,475 to the credit 
of the electric lighting reserve fund has been invested in the pur- 
chase of L.C.C. 3 per cent. consolidated stock. 

SoutHwarRkK.—The B.C. has decided to disregard the com- 
munication of the County of London Electric Supply Co., Ltd., in 
regard to a supply of energy for street lighting, &c. The company 
offers to supply energy for public lighting at 14d. per unit for a 
minimum of 200 lamps, and should the Council extend the number 
of lamps, the company would re-consider this figure. 


Lynton.—The U.D.C. has accepted the tender of the 
E.L. Co. for public lighting for seven years, at 50s, per 32-c.r. lamp 
per annum. 


Motherwell.—The report on the electrical under- 
taking for the past year, shows a total working expenditure of 
£3,938, and a revenue of £9,265, leaving a gross profit of £5,327. 
Financial charges absorb £4,140, leaving a net profit of £1,187 on 
the year’s working. The works costs averaged ‘73d. per unit. 
Owing to this satisfactory result, a reduction in the price of energy 
for lighting of from 34d. to 3d. per unit, and also for power pur- 
poses, is being considered. 

Plymouth,—The Electricity and Street Lighting Com- 
mittec recommends the T.C. to reduce the price of energy to private 
consumers from 4d. to 3d. per unit, and for power from 2d. to 
1?d., and that a rebate of 1d. per unit be made to private con- 
sumers for energy consumed between midnight and 3 p.m, 


Portsmouth,—The annual report on the working of the 
electricity department, shows that the revenue amounted to 
£51,761, an increase of £6,041; the expenditure was £23,131, a 
decrease of £1,685, although nearly 400,000 units more were gencrated, 
the total output having been 3,841,850 units. The gross profit of 
£28,630 was reduced by financial charges, &c., to £11,960. The 
T.C., having discussed the profit of £11,960, has agreed to the 
devoting of £3,500 to the relief of the urban rate; £4,000 to 
writing off capital charges incurred in excess of borrowing powers; 
£1,000 to the Corporation’s special fire insurance reserve; the 
balance going to the reserve fund, which now amounts to £16,825, 
the capital expenditure standing at £295,036. 

The K.L. Committee has recommended the T.C. to appoint an 
E.L. canvasser and collector, at a salary of £2 per week and com- 
mission on new business. 

Tunbridge Wells,—In addition to the flat rate adopted 
by the T.C., and mentioned in the ELEcTRIcAL REviEw last week, the 
Council has also reduced the price of electricity for heating and 
power from 3d. to 24d. per unit, with a uniform rental for meters 
at 2s, 6d. per quarter. 

(Continued on page 967 ) 
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THE GILLINGHAM ELECTRICITY UNDERTAKING. 





SrUATED on the outskirts, and, in fact, dependent on one 
i Britain’s best known naval and military centres, viz., 


Chatham, the town of Gillingham can boast a population of 











EXTERIOR OF THE GILLINGHAM NEw ELECTRICITY 
STATION, 





early 50,000 and the inclusion of several large military 
nd its Electricity supply 


1 the 


area. 
the 


naval establishments in 


district dates from establishment — in 











Council in 1902, and after the undertaking was taken over, 
Mr. W. H. Trentham was appointed consulting engineer 
with a view to remodelling both works and distribution 
system, a proceeding which ended in the scrapping of the 
company’s plant, which included, among other antiquities, 
rope-driven Mordey alternators, and Cornish multitubular 
hoilers. 

It 


buildings (shown in fig. 1) adjoining the older works, which 


was also found necessary to construct substantial 


continued to supply the area until the change over in 


December, 1903, to the three-phase generating plant 
’ | 


and distribution system adopted by the Council. 


2,200 volts 


-3=— 


€ 
c 


This system includes a 1.1. supply at 2,000- 
pressure to nine sub-stations, from which distribution is 
effected in the older portion of the area at 100 volts, and at 
230 volts in the newer portions. 

The site of the generating station adjoins the S.E. & C, 
Railway, a feature which may in time be of considerable 
utility. The plant installed includes, in the boiler house, 
two Babcock & Wilcox boilers (fig. 1), each with an evapora- 
tive capacity of 10,000 Ib. water per hour, and a smaller 
hoiler by the same makers of half the size. 

The boilers work at 200 Ib. pressure, the steam being 


superheated 70° to 80’ F.; they are fitted with chain-vrate 








Fic. 2.—GrNeRAL VIEW OF THI 
Gillingham of a branch — generating station by the 
3 Chatham, Rochester and District Electric Lighting 


(‘o, 


This branch was bought by the then Urban District 





» THREE-PHASE GENERATING PLANT. 


stokers. driven by a small steam engine, and the furnace 


gases pass through a Babcock & Wilcox horizontal tube 


economiser en route to the chimney. 
F 























964 THE ELECTRICAL REVIEW. [Vol. 58. No. 1,490, June 15, 1906. 

In the woiler house are also installed two Hall compound three 300-Kw. three-crank compound engines direct coupled 
direct-acting feed pumps, rated at 2,000 gal. per hour each: — to three-phase alternators generating at 2,000-2,200 volts 
these are shown in fig. 5; they draw from a Warwick pressure and 50 periods and with a speed of 333 r.p.m. 


detartariser — close 
by and feed through 
a Rankin filter and 
the economiser to 
the boilers. 

The water supply 
for the station is 
obtained from a 
well some 100 ft. 
deep, and is of 
an exceptionally 
hard character. 

A Hayward-Tyler 
three-throw pump, 
gear-driven from a 
compound steam 
engine and mounted 
over the well, forces 
the water up into 
the reservoir under 
a 1,000-H.P. Klein 
natural - draught 
cooling tower situ- 
ated behind the 
station; from the 
reservoir the water 
for circulating pur- 
poses is taken in 
the usual way and 
returned to the 
upper trough of the 
cooling tower. 





The alternators 
are of the revyoly- 
ing field — type, 
and in each case 
an 18-KW. eX- 
citer is mounted 
on the end. of 
the main shaft ; 
the excitation 
being at 110 volts 
pressure, 

A view of the 
above plant — is 
shown in fig. 2, 
and of a single 
300-KW. set in 
fie. 3. 

There is also a 
miniature set, in- 
stalled originally 
for light load work, 
and consisting of 
a 100-KW.  two- 
crank unit of 
exactly similar type 
and by the same 
makers as the 











larger units; this 





unit is fixed at 
the end of the 
engine room ad- 
jacent to the con- 


Fic. 3.—A 300-kKw. WILLANS-B.T.-H. THREER-PHASE SET. 


- Hot water for boiler feed purposes is drawn from the — denser pit, in which Alley & McLellan surface condensing 
trough above mentioned, passing through the detartariser plant of 900 H.P. capacity is installed. 


to the pump suctions. The main engine exhausts branch into two exhaust : 
The steam piping follows a simple arrangement, there headers in the basement, one of which terminates in a 


being a main header in the engine room with the several vertical atmospheric outlet, and the other leads to the con- 


denser. Isolating valves are provided, so that either header 
may be used as desired. 


—__ an 
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Fic. 4.—VIEW IN THE BoILER Hovse. Fic. 5.—THE FeEEp Pumps. 





boiler and engine branches on cither side. The generating A single cylinder Edwards air pump and two motor- vol 


plant consists of four 


Willans-British Thomson-Houston — driven centrifugal circulating pumps (one for light and the 


units, having a total capacity of 1,575 nee. These inelude other for heavy load) are installed in the condenser pit, 2 sho 
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- Fic. 6.—Turt Main SwircHroarp 








Was UNINJURED, 


view of which, together with the ** baby” 
unit, is shown in fig. 9. The hotwell 
water is discharged into the sewers, a 
Mumford steam pump is provided for 
this purpose in the boiler house, as the 
hotwell is below the sewer level. — In 
the engine room basement there are also 
provided) small centrifugal and steam- 
driven pumps for circulating — water 
through the crank chambers of — the 
\Willans engines. 

The switchboard, which is shown 
n he. G, is of the BT=-H. Covs 
standard type, and includes four gene- 
rator panels with exciter panels below, 
and eight feeder panels. Oil switches 
wre provided behind the panels, and the 
bus-bars are arranged overhead with 
inarble isolating divisions. 

Instrument transformers are also fitted 
behind the board, the instruments 
cluding ammeters in cach feeder phase, 
and watt-hour-meters on the generator 
panels. A swinging arm contains main 
and exciter bus-bar and paralleling 
voltmeters. 

A diagram of the ut. network is 
shown in fig. 8. The main feeder 





Mia. 7.—AN [IRREGULAR TEST: THE SuB-STATION 





UNDERNEATH 





panels in the generating station control 
feeders to West Court, Bellingham, Old 
Brompton and Gillingham Green, the 
remaining feeder panels being utilised 
for the test room and works power and 
lighting purposes, in connection with 
which a works transformer sub-station 
is provided beneath the switch gallery. 

As previously mentioned, nine other 
sub-stations are in use in the area ; eight 
of these are of the underground type, 
equipped with static plant, and the 
ninth, situated on Government property 
adjacent to the Naval Ilospital is an 
ordinary building containing — three 
DO-KW. G.K. Co.’s motor-generators for 
transforming the 1.17. three-phase supply 
into direct current at 220 volts pressure, 
some 7,750 8-C.P. lamps being supplied 
in the institution mentioned, 

The u.7. feeders are of the three-core 
paper-insulated lead-covered type, pro- 
vided with an outer copper sheath, and 
are laid solid in earthenware troughing. 
At each sub-station the feeders are 
looped in, being connected to banks of 
15-kw. B.T.-H. single-phase trans- 
formers through Cowans’ H.T. switeh- 
gear. The latter and the LT. switchgear are arranged at 
opposite ends of the sub-station ; our illustration, fig. 10, 
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shows the transformers and H.'r. switches of the Westcourt 
sub-station, and vives a good idea of the ample dimensions 
of these chambers, which, being under the road, are neces- 


sarily substantially 
constructed, This 
latter fact was re- 
cently involuntarily 
demonstrated when 
aheavy Government 
traction engine sank 
into the unsolidified 
road over one. of 
these structures, 
without doing any 
damage, however ; 
this — occurrence, 
which is shown in 
lig. 7, emphasises 
the constructional 
difficulties to be pro- 
vided for in this 
class of work. 

The transformers 
and neutral points of 
the generators are 
earthed, and indicat- 
ing lamps provided 
in the sub-stations, 
give warning if any 
excess earth leakage 
takes place. 


The 1.'r. network, fed from the sub-stations, comprises four- 
core paper-insulated lead-covered distributors, as a rule laid 
solid inj wood troughing, but occasionally armoured and laid 





VIEW 


direct: also two-core public street lighting mains. 











The supply to ordinary consumers is by means of two-core 
services coupled between the neutral and one-phase : 
required a four-core service is laid, and 


more than 2) Kw, 


Marconrt CaBrn, 











Room. 





IN THE WESTCOURT 
H.T. SwitcuGeEar, &c, 


Sup STATION, 


out power station. 





SHOWING 








the supply is divided up into two or three circuits for 
balancing purposes. 
Altogether some 4 miles of Hy1,, 7} miles of 1.17. and 7} 


miles of strect light- 
ing mains are laid. 

Our readers will 
recollect the com- 
plete destruction by 
fire of the old Chat- 
ham generating 
station of the Kent 
El. Power (C»,, 
taken over from the 
Chatham, Rochester 
and “District EI. 
Lighting Co., which 
occurred on June 
2nd,1905. The Gil- 
lingham =~ Corpora- 
tionon that occasion 
stepped into the 
breach, offering a 
supply in bulk from 
the station herein 
described. 

Two H.tT. three- 
core cables were 
laid a distance of 
about 1 mile, con- 
necting up the Cor- 
poration’s network 


and an old regulating sub-station forming part of the burnt- 
With a view to economising time, a 
spare feeder panel and gear was detached from the Gilling- 


ham station switchboard, and temporarily erected at the 











A VIEW 






















Tue WIRELESS TELEGRAPHY 
THE BritisH Sciool OF TELEGRAPHY. 


other extremity of the emergency feeders : 


IN THE CaBLE Room, 


Room. 














and a supply was 
but if given on June 17th, and still continues, pending the com- 
pletion of the Kent El. Power Co.'s new station. 
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The financial year of the undertaking ended in March 
Jast, 1,163,490 units having been generated, of which 
13,096 were sold, and these figures compare with 386,363 
units generated and 250,437 sold in the preceding year, 
which, allowing for the heavy temporary demands of the 
Chatham area, shows a considerable increase in the Gilling- 
ham supply. The total working costs, including public 
lighting charges, but excluding extraordinary expenses and 
finvncial charges, amounted to 1°4d. per unit sold during 
the last complete year. 

' concluding, we must express our indebtedness to Mr. 
Al. D, Chalmers, A.M.ILE.E., A.M.I.M.E., the borough 
ele-irical engineer, who was formerly in charge of the com- 
pars’s branch undertaking which preceded the present under- 
tak ug, for his kind assistance in the preparation of this 
art 








TE BRITISH SCHOOL OF TELEGRAPHY. 


Ti British School of Telegraphy, 179, Clapham Road, 
Ix lon, S.W., was opened on March 6th last for the train- 
inx of telegraph operators for the submarine cable, wireless 
an postal telegraph services. Some views of the different 
de) -rtments appear on the facing page. The principal, Mr. 
W am Lynd, is a well-known expert in telegraph matters, and 
his \perience covers a period which includes the days of the 
ol’ ompaniesand of theintroduction of etherictelegraphy. Mr. 
|,\ | is well qualified to teach theoretical and practical tele- 
gray, and his connection with the Marconi system of 
sv’ illing has gained him the confidence of the company 


wl -h bears the name of the distinguished inventor. The 
Bi ‘sh School of Telegraphy is fully equipped with installa- 
tio: « of the very latest type of Marconi apparatus (including 


mi ietie detectors) for the special training of young men 
who desire to qualify for the serviée of the Marconi Inter- 
ni’ onal Marine Communication Co., Ltd. Many of the 
ns’ successful wireless telegraph operators at the present 
tii in charge of Marconi installations on big ocean liners 
wer trained by Mr. Lynd, and judging by the appearance 
o! ‘he wireless department of this school, the principal will 
he eble to supply technical telegraphists to meet the ever- 
increasing demands of the great shipping companies. The 
sciool is well situated in the main road to Clapham and 
ham, and is housed in a fine old mansion with a beauti- 
ly wooded garden. In the lower class room, which is neatly 
deorated, heated by gas, and lighted by electricity, students 
a repared forthesubmarine cable service, the instrumentsem- 
» ved ineluding Dr. Alexander Muirhead’s most recent. types. 
H«:e the embryo cable operator is initiated into the duties 
of an employé ata foreign cable station, by Mr. E. Marett, 
late of the Eastern Telegraph Co. On the first floor is a 
cmodious and well furnished office, and a large class room 
tor advanced “ sounder” pupils. On the second floor there 
is a well-lighted lecture room, where technical instruction is 
viven daily by the principal. Adjoining this is the wireless 
telegraph room, containing a complete Marconi installation, 
comprising a 10-in. induction coil, Marconi receiver,. tunes 
\ and 8B transformers, the new self-starting inker, and 
Marconi’s magnetic detector, all manufactured and supplied 
ly Messrs. Marconi’s Wireless Telegraph Co. Telephonic 
lwadgear enables a number of pupils simultaneously to read 
the long-distance signals. In the garden at the back of the 
}emises is a facsimile of a ship’s cabin with a complete ship 
istallation, an exact counterpart of the one already 
described. Here the advanced student can make himself 
lumiliar with the limited accommodation to be found on 
hoard a liner, and nothing seems wanting to complete the 
illusion, save the motion of the ship! There is every con- 
venience for students, even to a large coach house for the 
storage of bicycles. By means of a Crypto converter the 
charging of accumulators is accomplished in a convenient 
cuthouse belonging to the school. There is a nice room for 
(lc use of London students who may not wish to go out to 
luncheon, and the garden is placed at their disposal during 
the interval between the morning and the afternoon atten- 
ances, The school is already in full swing, and its prospects 

certainly promising. A very satisfactory arrangemenv 





has recently been introduced by the Principal in the shape 
of a month’s trial to prove the aptitude of its pupil for 
telegraph work. Under certain conditions no fee is charged 
for the period of probation. 





LIGHTING and POWER NOTES. 





(Concluded from page 962.) 


St. Helens.—The income of the electricity undertaking 
for the past year was £18,772, and the gross expenditure £17,449, 
leaving a balance of £1,323, of which £500 has been placed to 
the credit of the plant and machinery account, and £100 to 
the accident fund account, leaving £723, which has been carried 
to the reserve fund. 


Salford.—The T.C. has applied to the L.G.B. for sanc- 
tion to borrow £7,720 for extensions at the Frederick Road generat- 
ing station, and an inquiry into the matter was held on June 13th. 


Sheftield.—The annual report of Mr. Fedden on the 
electrical undertaking, dealing with the past year’s work, has been 
issued. From it we gather that there is a continuous increase in 
the number of consumers of energy for light, heat and power and in 
the output for all purposes. In addition to new consumers, many 
old ones have increased their apparatus and demand in the course 
of improving and enlarging their premises, and by adopting elec- 
tric heating, lifts and power generally. The success of the motors 
now so largely used in every trade of the city, and the improvement 
of business generally, have led to an increased interest on the part 
of the local manufacturers in electric driving and lighting, which 
has resulted in many orders to the department and privaie con- 
tractors, for electrical plant. During the past year the additions to 
capital account have been small, and the amount borrowed on behalf 
of the department has not exceeded £5,440. Mr. Fedden 
suggests that, in order to hasten the financial success of the 
department, it is important that it should be entrusted with 
the light and power supply to every municipally controlled build- 
ing, and also with the illumination of the principal thoroughfares of 
the city. ; . 

The total capital expenditure at March 25th, 1906, was £839,036. 
The revenue for the year amounted to £61,972; the working 
expenditure to £16,888, and the gross profit to £45,084. Financial 
charges absorbed £46,459, leaving a deficit on the year of £1,375. 
The accumulated surplus of the undertaking, however, after allow- 
ing for this, stands at £18,977. A table giving a comparative state- 
ment of the cost of generating and distributing the unit of energy 
at Sheaf Street and Neepsend shows that the total output in 1904-5 
was 4,546,141, as against 5,188,945 in 1905-6. The reduction in the 
cost per unit, which was anticipated in 1905, has now been fully 
realised by the continuous running of the Neepsend works, 
on day and evening load, during the year. The very low 
generating costs secured with that plant has reduced the average 
works cost from ‘64d. to ‘55d. per unit, or 14 per cent., and the 
average total cost from ‘86d. to ‘75d. per unit, or 12°8 per cent. 
A reduction in the price of current for heating and cooking, which 
came into force in January last, resulted in a greatly increased use 
for these purposes—in the use of electrical energy for power pur- 
poses, and the rapid and uniform increase in the various classes of 
apparatus connected with the supply mains. There has been set 
aside out of revenue for the redemption of debt, a total of £73,248, 
and in addition thereto motors amounting to £2,200 have been 
purchased out of earnings. For the year 1904, before the new 
power house at Neepsend came into operation, the total output 
was only 3,980,049 units, sold at a total cost of production, includ- 
ing all charges, of £17,234., or 1°04d. per unit. For the year ended 
March 25th, 1906, after 12 months’ full working at Neepsend, the 
total output was 5,188,949 units, at a total cost of £16,306., or ‘75d. 
per unit, or a total saving of £928, with an increased output of 
1,208,896 units. On the coal bill alone there has been a saving of 
£1,356. This is referred to as very satisfactory, as compared with 
Liverpool], with an output of 31,452,323, including a good 
load factor consisting of public and private lighting and power for 
the tramways, the total cost of production for this huge output 
being the same as at Sheffield, viz., ‘75d. per unit. 


South Africaa— TransvaaL.— The report of the 
general manager of the Central South African Railways for the 
year ending December 31st, 1905, covers a report dealing with the 
electric power branch, which states that the work of the branch 
‘has proceeded satisfactorily during the year without any serious 
breakdown of plant .... The total number of units used during 
the year amounted to 1,711,574, or an increase of 455,818 over 1904. 
The use of meters for all departments was sanctioned in September. 
When these are all installed, it will be possible to obtain very 
accurately the relative consumption of each department. The 
capital cost of the branch, including boilers, engines, dynamos, 
motors and other electrical plant, but exclusive of buildings, is 
estimated at the end of the year to be £51,705.” 

Kina WILLIAMSTown.—Recently additional machinery for the 
municipal] electrical plant was opened by the Mayor, Mr. J. 
Ginsberg. The duplication was rendered necessary by the increased 


demands for energy, 
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Southport.—The Electricity Committee of the T.C. has 
decided to convert the arc lamps on the Promenade to flame lamps, 
at a cost of £485. 


Stalybridge.—A net deficiency of £15,695 is reported 
by the Stalybridge, Hyde, Mossley and Dukinfield Joint Tramways 
and Electricity Board for the past year. The board has paid 
£2,500 in rates to the boroughs during the year. The total receipts 
were £32,673, and the working expenses £28,228. The net loss on 
the tramways was £9,612. 


Stockport.— A sub-committee has been appointed to 
consider the question of public lighting by electricity, the proposal 
being to add 50 5-ampere lamps. 

Swansea.—The past year’s working of the electrical 
undertaking shows a total revenue of £16,097, compared with 
£12,918 in the previous year. The working expenditure amounted 
to £8,199, leaving a gross balance of £7,897 and a net profit of 
£399, after meeting financial charges, &c. The net profit was 
devoted towards reducing the previous year’s deficits, amounting 
to £1,477. 

Walmer.—Messrs. Foote & Milne have informed the 
U.D.C. that they considered that it would be worth their while to 
take over the E.L. order possessed by the Council, and suggested 
that as security, the firm should deposit £1,000 and expenses to 
bankers and others. They estimated the initial cost at from 
£12,000 to £15,000, the charge for electricity would be 5d. or 6d. 
per unit, with better terms for street lighting. The E.L. Com- 
mittee considered the security suggested was insufficient, and 
suggested that a guarantee of the due payment of the sinking fund 
and interest extending over the full period of the loan should be 
obtained, but Mr. Foote replied that he thought the guarantee 
premium on a risk of this kind would overload the working 
expenses. TheCommittee decided that if its requirements as to 
security were fully met, it would be prepared to concede something 
on another point, for instance, by deferring power to take over the 
works until an agreed profit had been made, while the Council 
might he prepared to sell the order outright on payment of the 
expenses incurred, and the safeguarding of the Council’s intcrests. 
These suggestions are being considered by the firm. 

Warrington,—The L.G.B. has sanctioned a loan of 
£7,000 for E.L. purposes, and has intimated that before sanctioning 
a further loan for prospective expenditure on cables and services, 
it will require to be furnished with a statement showing how the 
loan now sanctioned has been expended, and a map showing the 
streets in which the mains have been laid. 

Westhoughton.—The U.D.C. has decided to withdraw 
its opposition to the Bill of the Lancashire Electric Power Co., on 
being given an undertaking that the company will not supply 
energy in the district without the Council’s consent. 

Worcester.—The T.C. has decided to supply energy at 
i4d. per unit between May 31st and August 31st to all new cus- 
tomers who apply during that period. 








TRAMWAY and RAILWAY NOTES. 


Bradford,—tThe financial statement of the Corporation 
tramways for the year ended March 31st last, shows a traffic revenue 
of £220,146, being £3,395 less than the preceding year. The total 
income was £228,977. The amount carried to reserve and renewals 
account (practically the profit for last year) is £11,637, as against 
£15,929 in the preceding year. The expenditure on capital account 
to the end of the last financial year is £906,818. 


Burnley.—The T.C. has decided to ask the sanction of 
the B. of T. for power to ran its electric trams at 16 miles per 
hour, instead of 12 as at present. There was opposition from a 
section of the Council, who contended that the Corporation ought 
to be summoned for exceeding the present limit. 

Canada,—British CoLumBraA.—The Canadian Westing- 
house Co., of Hamilton, Ontario, has just completed the largest 
electric generator ever made in Canada. It has been shipped to 
the order of the British Columbia Electric Railway Co., and is the 
fourth supplied, the other three having been furnished by the 
Pittsburg firm before the Canadian Westinghouse Co. was 
organised. The equipment which the company has sent to 
British Columbia consists of one generator, 2,000 H.P., three- 
phase, 200 r.p.m., engine type, revolving field for direct con- 
nection with water-wheel; one rotary converter, 1,350 H.P., 
500 volts, three-phase, 400 r.p.m.; eight air-blast transformers, each 
733 u.p., 2,200 volts to 24,200 volts, 7,200 alternations; also the 
necessary switchboards, regulating and controlling devices. 

Winnipra.—On May 30th, in the presence of a representative 
gathering of Winnipeg business men, Sir David McMillan turned 
on the power at the Winnipeg Electric Street Railway Co.’s great 
plant on Pinnawa Channel, Winnipeg River. The plant is located 
60 miles from Winnipeg, and is capable of developing 10,000 u.P., 
which will be transmitted to Winnipeg for the company’s street 
railway system, and for lighting and manutacturing purposes, and 
will enable them to practically cut their former charges in half. 


Chesterfield.—In his annual report Mr. R. L. Acland 
states that the total capital expenditure for the tramways under. 
taking has been £70,842, the total revenue for the year has beep 
£10,865, and working expenses £5,526 ; interest and sinking fung 
absorb £3,873, and there is a net balanee of £1,466, which hag 
been appropriated as follows:—Preliminary expenses £338, pari 
cost of promotion £400, reserve fund £728. 269,981 car-miles haye 
been run and 2,195,956 passengers carried. The average journeys 
per head of population of the area served, numbered 58. The tota] 
revenue per car-mile was 9°6d., and the total operating costs 4-94, 
per car-mile. 


Colchester.—The report of the Tramways Committee for 
the year ending March 31st last was, briefly, as follows :—Traffc 
expenses, £3,239 18s., or 2°423d. per car-mile ; general expenses 
£925, or ‘691d. per car-mile; general repairs and maintenance, 
£1,211, or ‘906d. per car-mile; cost of energy at 14d. per unit, 
£2,817 18s., or 2°107d. per car-mile; total operating ex. 
penses, 6°127d. per car-mile. The year’s income amounted to 
£10,588, or 7°916d. per car-mile. Of the cost of maintenance, 
£955 odd was in respect of cars, and £185 for electrical equipment, 
The total amount of deficiency since the commencement of the 
undertaking (no allowance being made for depreciation) was stated 
to be £532 14s., which was recommended to be defrayed by the 
rates. 


Continental Notes.—SwirzerLanp.—The trials which 
are being carried on by the Maschinenfabrik Oerlikon, Zurich, with 
high pressure single-phase current on the line Seebach-Wettingen, 
have made good progress. The Swiss Federal Railway authorities 
carried out official tests on the section between Affoltern and 
Regenstorf, and the regular running of trains now takes place up to 
the latter station. The work on the section Regenstorf-Wettingen 
is also being rapidly pushed forward. As soon as the whole line is 
finished, an express locomotive of about 1,000 H.p. normal capacity, 
such as the electrification of the line Zurich-Lucerne would 
necessitate, will be brought into service. From January 15th, 1905, 
to May ist, 1906, 2,360 runs of 4,700 train-miles were made. The 
two electric locomotives of the Maschinenfabrik Oerlikon have given 
satisfaction during the whole of the time. The newer of the two 
(since November 10th, 1905, in regular service) is equipped with 
single-phase motors of 250 H.v., which are said to be the only ones 
existing with this output. 

Iraty.—The Italian (azetta Ufjiviale of May 29th contains a copy 
of a law authorising the “ Societé Romana Tramways-Omnibus” to 
double the existing electric tramway line between the “via 
Nazionale” and the “ viale Manzoni.”—Board of Trade Journal. 


Croydon.—An unusual position has been created by the 
transference of the Croydon tramways, through the falling in of 
the lease, from the B.E.T. Co. to the Croydon Corporation. The 
Penge tramways, which belong to the B.E.T. Co., and which carry the 
South Norwood line on to the Crystal Palace and Penge, have been 
practically isolated ; and, as the parties cannot come to terms and 
arrange a through service, all the cars stop at the Penge boundary. 
At the other end of the line the Mitcham tramways, which carry 
the line on to Tooting and Sutton, have also been isolated, the 
Croydon portion of the rails which run from South Norwood to 
West Croydon coming in between. If the Corporation and the 
company cannot come to terms, it is expected that the B.E.T. Co. 
will go to Parliament and endeavour to get running powers over 
the intervening portion of the line. 


Edinburgh,—The Tramways Committee will recommend 
the T.C. at its next meeting to send a large deputation to inspect 
electric tramway systems on the conduit or surface-contact systems 
at various towns in England. 


Erith,—The revenue account of the tramway undertaking 
for the period ended March 31st last, shows that the total expendi- 
ture over income after meeting loan charges is £160 14s. 

The Highways Committee of the L.C.C. has intimated that it 
hopes to arrive at an early decision in reference to the construction 
of the authorised tramways between Woolwich and the county 
boundary at Abbey Wood, which will link up the Erith system to 
the L.C.C. tramways. 

Farnworth,—The U.D.C. has decided to support the 
application of the South Lancashire Tramways Co.. for running 
powers through Clifton. 


Folkestone,—The T.C. has applied to the B. of T. fora 
further extension of the Tramway Order. 

Glasgow.—The Tramways Committee of the T.C. have 
decided not to proceed meantime with the extension through 
Thornliebank to Pollokshaws. 

In consequence of the serious competition of the tramways with 
their suburban trattic, the Caledonian Railway Co. have made con- 
siderable reductions in their ordinary and season ticket rates. 


Lancaster,—At a special meeting of the T.C. the tram- 
ways question was considered, the point involved being whether an 
offer from Messrs. Kershaw, of Birmingham, representing 4 
syndicate desirous of leasing the Lancaster electric trams, should be 
accepted. The Tramways Committee recommended the Council 
not to entertain the offer, but to empower the committee to re-open 
negotiations respecting the sale of the Lancaster to Morecambe 
(horse traction) tramways. According to Ald.. Smith, the chairman 
of the Tramways Committee, the idea of the committee was not to 
purchase the line themselves but to give facilities in the form of 
an extension of lease to a company, who might take over the 
Morecambe route and electrify it. In return for the concessions 
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the Corporation, the latter would demand running powers to 


skerton (the first mile of the line to Morecambe), and then con- 


sy 


ue branch feeders to Skerton Park and Beaumont Bridge. 


London.—St. Pancras.—The Highgate Hill Tramways, 
|., have informed the B.C. that they intend to apply for a Par- 


~amentary Order for the construction of light railways. 


|,.C.C.—An important extension of tramway facilities in South 
ndon has been made: by the L.C.C., which is now running through 
rs from Westminster Bridge to Rushey Green and Catford, pass- 
‘ through Camberwell, Peckham, New Crossand Lewisham. The 
y route is the longest over which the Council’s cars are at present 
ning, and 4d. has been fixed as the through fare from West- 
nster or Catford, a distance of about seven miles. It is expected 
t the new line from Tooting will be opened as far as Earisfield 
. few days’ time. 
Luton.—A deputation of the T.C. has recently visited 
coln to inspect the working of the G.B. Surface Contact Tram- 
ys there installed. The Lincoln Corporation officials expressed 
ir great satisfaction with the system, which during the past six 
nths’ running has more than fulfilled expectations. This system 
: been referred to on several occasions in our pages. 


\ottingham.—The tramway returns for the year ended 
rch last are of a very satisfactory character ; a net profit of £20,000 
been earned, £15,000 of which is to be devoted towards the reduc- 
1 of the general district rate. The total income was £129,748, 
nerease of £3,418 as compared with the previous year. 


\uneaton.—The B. of T. has declined to grant a 
ther extension of time for carrying out the Nuneaton and 
-trict light railway scheme. 
Poole.—The Railways Committee of the 'T.C. has 
orted with reference to the question of workmen’s fares, that 
Bournemouth Corporation was advised that the Poole 
rporation could not require it to extend to the Poole and 
-trict Light Railways the system of 4d. fares adopted in Bourne- 
th. It was decided to draw attention to the terms of the 
ement entered into when the light railway purchase was 
uiged, and to ask the Bournemouth Corporation to observe the 
us thereof in respect of fares charged. 
Rochdale.—The working expenses oft the Corporation 
mways during the past year amounted to £23,767, and after 
‘ting all expenses an adverse balance of £300 remained. The 
iber of passengers carried was 7,695,745; the average working 
mses per car-mile, including power cost, were 5°8d. ; and the 
il revenue averaged 10°23d. per car-mile. The gross capital 
venditure on the system amounted to £328,024. 


south Lancashire Tramways.— Messrs. Krauss & Son, 
Bristol, bave now laid about three more miles of lines tor the 
washire United Tramways Co., viz., from Brookhouse to Farn- 
rth, Walkden and Swinton, and have just started another section 
n Boothstown to Worsley. 


Southport.—Additional information to that published 
he E,ectricaL Review on June Ist, concerning the past year’s 
rking of the Southport Corporation Tramways is now available. 
total traffic and other receipts (excluding rent, &c., from 
Southpert Tramways Co.) for the year amounted to £17,230, 
ust £17,691 for the previous year, a decrease of £460 14s. 
: tramways were opened in 1900, and for the first year the 
eipts were £7,568; the working expenses, £5,476; the gross 
fit, £2,091; leaving a net balance (profit) of £81 5s. Last 
w the receipts were £17,230, the working expenses £10,760, 
gross profit £6,470, and the net balance (deficit) £654 14s. 
e following paragraph in the manager’s report revives a vexed 
‘stion locally :—“‘To show how very dependent the tramways 
e on visitors to the town, I would point out that during seven 
mths of the year the cars are run at a loss. If the tramways are 
be a financial success, the question of Sunday running will have 
be carefully considered in the future. The interest and sinking 
id charges amount to £7,135, and the two items alone cost us 
19 10s. per day, taking the year through, and as the cars do not 
n on 52 days of the 365 (which is the usual number for tramways), 
< is equivalent to paying a rent of £1,014 whilst the undertaking 
dle 
The number of passengers carried during the year was 3,874,610, 
decrease of 7,246. The traffic receipts per passenger were 1-05d., 
r 03d. less than in the previous year. The best paying routes 
ere those through the working class districts. 
There is now a deficit on the estate of £981 13s. 


Sunderland.—The Sunderland and District Tramway 


has from June 11th contracted to carry the mail bags from 
e post offices on the route of its tramways to Fencehouses 


tation. The company has also instituted a successful parcel 


service, 


Swansea.—At a recent meeting of the Corporation 
ramways Committee it was decided to recommend the Corporation 
vive notice to the Tramways Co. of intention to purchase the 
ramways authorised by the Act of 1882. This applies to the 
ction from Alexandra Road to the docks. With respect to the 
ctions recently constructed by the Corporation and leased to the 


ramways Co., it was reported that the cost of construction on 


vhich the rental basis is to be fixed, has been agreed-at £108,363: 


Warrington.—The gross profit on the tramways under- 


‘aking for the year ending March 31st last, amounted to £6,296, 


nd after meeting financial charges there remained-a net profit of 


£473, as compared with £450 in the previous year. The working 
expenses amounted to 6°75d. per car-mile, and the receipts to 
10°16d. per car-mile, both items showing an increase on the pre- 
vious year. 


Willesden.—The U.D.C. has decided to join with about 
50 other local authorities to have the decision of the Divisional 
Court in the case of the Wakefield Corporation v. the Wakefield 
and District Light Railway Co. reviewed by the Court of Appeal. 
The question at issue is whether light railways should be rated 
on the full annual value thereof, or on one-quarter of the full 
value. 








TELEGRAPH and TELEPHONE NOTES. 


Asiatic Turkey. — The Ottoman Administration has 
sent to the Journal Télégraphique a long statement, with a request 
for insertion, dealing with the inauguration of a duplicate direct 
wire between Constantinople and Fao. In order to avoid the 
difficulties of maintenance of the old route, the new wire has been 
laid vid Konia, Adana, Alep, Deir and Bagdad, instead of vid 
Angora, Diarbekir, Moussoul and Bagdad. 

Australia,—According to the Elektrotechnisrhe Zeitschrift, 
the Australian Government has commenced the laying of a copper 
telephone line between Melbourne and Sydney, the length being 
800 kilometres. 


Hampstead Telephones.—The B.C. having refused to 
grant permission for the erection of -an overhead telephone line in 
Ornan Road, the Postmaster-General has written referring to the 
general question of the erection of pole lines in Hampstead and to 
the heavy expense to the State of underground lines, and suggest- 
ing that a suitable proportion of such work should be borne by the 
Council, who at its own cost, should open the roads, excavate 
and fill in the trenches, and reinstate the surface, the Postmaster- 
General providing the pipes, cables, &c. ; or as an alternative would 
accept a consent for a pole line in Ornan Road on condition that if 
at any time more than 16 subscribers are obtained, the wires will 
be placed underground, the overhead line being then taken down, 
except a few poles necessary for distribution purposes. 

London.—Sr. Pancras.—The solicitor of the General 
Post Office recently forwarded to the Borough Council a notice 
requiring it to consent within 21 days to the erection of tele- 
graph posts in Granby Street, and stating that should the Council 
not accede to the application, the Postmaster-General would forth- 
with apply to a stipendiary magistrate to hear and determine the 
matter under the Telegraph Act, 1878. The Council has replied 
to the effect that the erection of the posts would be an obstruction 
to traffic, and that it was in the public interest that the wires 
should be placed underground. Therefore it could not accede to 
the Postmaster-General’s request, and would appear legally before 
a stipendiary magistrate should the Postmaster-General apply 
to same. 

Mexico.—The Lilektrotechnische Zeitschrift states that the 
Mexican Government has chosen the “Telefunken” system of 
wireless telegraphy, and has given to the German Wireless Co., 
at Berliu, the order to connect up Mazatlan and San José del Cabo, 
the distance being 325 kilometres. It is expected that the number 

of stations will very shortly be largely increased. 


Telegraphic Interruptions and Repairs :— 


CaBLEs, INTERRUPTED. REPAIRED 
Trinidad-Demerara (No. 1.) .. ee ee «- Aug. 26, 1901.. 
Dominica-Martinique .. ee ee ee -» May7, 1902.. ee 
8t. Lucia-Martinique .. ‘a eo «» May7, 1902.. ee 
Reissa-Issa — Camaran a we +. Oct, 22, 1902.. ee 
Cayenne-Pinhei oe ee oe e- Aug. 18, 1902.. ee 
Port Arthur-Chifu (Closed) es oe oe -» Mar.7, 1904.. ee 
Tarifa-Tangier .. ° ee ee ee -- Jan. 18, 1904.. oe 
Cayenne-Paramaribo F ae ee . April 20, 1906 .. a 

LANDLINES, 


Puerto-Barrios .. oe ee oe ee »- Aug. 28, 1902.. ee 


Bachkale-Deliman oe ee . Feb. 12, 1906... 

Wireless Telegraphy in India.—As sonia the 
growing popularity of wireless telegraphy in India, it is interesting 
to note that during the month of April, 328 messages were sent 
from, and 363 messages to Port Blair by wireless telegraphy ; 170 
messages were exchanged at Slipper Island, and out of the total of 
861 messages, 366 were classed as private. Communication was 
maintained throughout the month, but it was imperfect on 11 days, 
and was interrupted on afternoons of eight days, owing to the 
atmospheric disturbances, 





CONTRACTS OPEN and CLOSED. 





OPEN. 


Brynamman.—June 20th. Street lighting extensions 
for the B. and District Electric Supply Co., Ltd. ‘See “ Official 
Notices ” to-day. 
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Chorley.—June 18th. Electric light installation at the 
refuse destructor works for the Corporation. Specification from 
Mr. O. Hansom, electrical engineer, Albert Square, Fleetwood. 
(21s. deposit.) 


Dartford.—June 19th. Oils, meters, cut-outs, cable, 


general stores for one year for the Council. See “ Official Notices” 
June Ist. 


Edinburgh.—June 25th. lLead-covered cables for the 
Corporation. See “ Official Notices” to-day. 


Erdington,—June 27th. Tramway overhead equipment 
for the U.D.C. See “Official Notices” June 8th. 


Finchley.—June 18th. Mains, network and joint boxes, 
&e., for the U.D.C. See “ Official Notices” June 8th. 


Luton.—June 15th. Cables for the Corporation. See 
“Official Notices” June 8th. 


Manchester.—.June 19th. p.c. motors, motor-starters, 
meters, service cables, fuse-boxes, bitumen and box compound, for 
the electricity department. See “ Official Notices” June 8th. 


Manchester.— June 1%th. Trolley wire for the Tram- 
ways Department. Specifications, &c., from the tramway manager. 


Portsmouth,—June 27th. Water softening plant, tank, 
piping, &c., for the T.C. See “ Official Notices” to-day. 


Rotherham.—.June 30th. Cables and meters for one 
year for the Corporation. See ‘ Official Notices” to-day. 





Salford.—June 22nd. Four direct-current motors (1, 
15 and 40 B.u.P.) for the Royal Technical Institute. See “ Official 
Notices” June 8th. 


Spain.— June 2%th. Electric lighting of the town of 
Gibraléon, at the upset price of 4,971 pesetas (about £183) per 
annum, in accordance with conditions set forth in the Gaestu. A 
deposit of 273 pesetas (about £10) is required to qualify any tender. 
— Board of Trade Journal. 


Spain.—The municipal authorities of Revenga (province 
of Palencia) have just invited tenders for the concession for the 
electric lighting of the town during a period of 13 vears. 





Spain.—The Spanish Post and Telegraph authorities in 
Madrid have just invited tenders fcr the supply of 12,000 metres 
of telephone cable and 12,000 metres of telegraph cable. 


Stepney,—June 1&th. Flame are lamps and columns 
for the B.C.; also meters, demand indicators, and carbons. See 
two “Official Notices ” June 8th. 


Stoke-upon-Trent.—June 18th. Piping for the Elec- 
tricity Committee. See “ Official Notices” June 8th. 


Wallasey.—July 16th. a.c. transformers for the U.D.C. 
See “ Official Notices ” to-day 





Wimbledon, — June 20th. 12 Flame arc Jamps and 





columns for the Corporation. See “ Official Notices” June Ist. 





CLOSED. 


Brighton,—The T.C. on June 7th accepted the tender 
of Messrs. Babcock & Wilcox, Ltd., for the supply of a stand-by 
nduced draught apparatus for the Southwick station, at £2,080. 


Bradford,—The Corporation Tramways Committee has 
accepted the tender of Messrs. Bolckow, Vaughan & Co., Ltd., of 
Middlesbrough, for the supply of 500 tons of steel girder rails, 


at £3,393 15s. 


Derby.—The T.C. has contracted with Callender’s Cable 
Co. for the supply of cable extensions, at £662 


Glasgow.—The Tramways Committee has accepted the 


following offers :- 


Distr ‘ ! Simplex Stee] Conduit 
Co., Lid, 

Old copper cable. W. T. Glover & Co., Ltd. 

pP te telephone es. Cory 1 felephone Department. 

on Vices Dempster, Moore & Cc 

Carbons required up tll May 3Ist, 1907.—One half to the Sloan Electrical 
Co., Litd., instead of to Messrs. Crompton & Co., Ltd.,*as formerly 
¢ ye 

Induced draught fans for St. Andrew Cross station.-Musegrave & Co., 
I at £6) 

( fans for Port Dunda tation.—Musgrave & Co., Ltd., at 

£50) 
pairs of their patent direet-acting feed pumps for the Port Dundas and 
St. Andrew’s Cross statior G, & J. Weir, Ltd., at £285. 


g fans, motors, ducts, &c., required at the Dalmarnock sub- 
Musgrave & Co., Ltd., at £114 


Tenders have been accepted by the Electricity Committee for 
the erection of the new sub-station at Springburn 








France.—The French Post and Telegraph authorities in 
Paris have just placed contracts as follows :—Messrs. Geoffroy and 
Delore, of Clichy, 160 kilometres of single conductor telephone 
cable, at 620 fr. per kil.; M. de la Mathe, of St. Maurice, 35 
kilometres ditto, with 14 conductors, at 1,968 fr. per kil; and M, 
Grammont, of Pont de Cherny, 26 kilometres ditto, with 56 
conductors, at 4,250 fr. per kil. 


Gravesend.—The T.C. on June 6th accepted the 
following tenders :— 

Siemens Bros. & Co., Ltd.—Switchboard, £360, with £25 extra for a Groves 
test panel. 

Mirrlees Watson Co., Ltd.—Condensing plant, £746; feed-heater, £98; and 
welded pipes, £42. 

Chloride Electrical Storage Co., Ltd.—Highfield automatic reversib!e booster, 
£321. 


Halifax.—The T.C. has accepted the tender of Mr. R, 
Turner, of Halifax, for the supply of 12 roof covers for tramears, 
at £68 10s. each. 


London,—St. Panxcras.—The B.C. received the following 
tenders for the annual supply of carbons :— 


H. Tuchman a . £575 Mayer «& Co. ; 


rc : . oe e- £7233 
Geipel & Lange .. (accepted) 581 Johnson & Phillips, Ltd. 


Pestalozzi & Co... : 608 i ” (alternative) 658 
International Electric Co... 609 General Electric Co. .. fe 750 
Compagnie Francais .. ” 617 | Sun Electrical Co. as “se 750 
G. Braulik .. te oe oe 640 Electrical Co. .. aa we 872 
Crompton & Co... as «se 646 E. H. Cadiot & Co. és a* 878 
Sloan Electrical Co. .. oe 715 Siemens Bros. & Co. .. os 903 


Hackney.—The B.C. received the following tenders for positive 
accumulator plates with which to renew some of the cells of the 
Tudor battery, the prices being based on an agreement that the 
material of the old plates be at the disposal of the firms supplying 
the new ones :— 

Per plate. 
Chloride Accumulator Co. se ee ee 9s. 5d. 
Electrical Power Storage Co. .. = ee 10s. 10d. 
Tudor Accumulator Co. (accepted) 12s. Od. 
“D.P."’ Battery Co. ie ve ve 4s. 5d. 

The plates are to be delivered in lots of 25, and the quotations 
were given on an estimated consumption of about 250 plates 
per year. 


Rotherham.—The -T.C. has accepted the following 
tenders in connection with the Whinney Hill tramways :— 
Ibbotson Bros. & Co., Ltd.—Tie-bars, bolts and nuts, £107. 
3ritish Insulated & Helsby Cables, Ltd.—Trolley wire. 
Naylor Bros., Ltd.—Bracket arms. 


Roumania.—The Socicté d’Eclairage Electrique, of 
Paris, submitted the lowest tender (£12,772) for the erection and 
equipment of a central electric lighting station in the town of 
Turn-Severin. 








FORTHCOMING EVENTS. 


Tuesday, June 19th to 23rd.—Municipal Electrical Association meetings. (See 
page 849 Evectrican Revirw, May 25th, for programme.) 

Friday, June 22nd.—At 5 p.m. Physical Society. Mr. A. A. Campbell Swinton 
on “The Effect of Radium in Facilitating the Visible Electric 
Discharge in Vacuo”; Mr. A. O. Allen ‘*A Comparison Between 
the Peltier Effect and other Reversible Heat Effects”; Mr. T. A. 
Vaughton ‘The Effect of the Electric Spark on the Activity of 
Metals ’’; Dr. P. E. Shaw on the ‘“ Dielectric Strength of Thin 
Liquid Films’’; Dr. W. H. Eccles ‘The Effect of Electrical 
Oscillations on Iron in a Magnetic Field.” 

Saturday, June 23rd,—Foreign visitors arriving. 











NOTES. 


Electric Shock Fatality—We briefly recorded last 
week the death of an employ’ at the works of Messrs. Callender’s 
Cable Co., at Erith, the cause being electric shock. The evidence 
given at the inquest showed that deceased was found in a doubled- 
up position, clinging to a drum of cable. He was still breathing, 
and artificial respiration was employed, but he died a quarter of an 
hour later. There was no current on the cable at the time. The 
floor was wet. 

Mr. H. Goddard, electrician at the works, said deceased was 
engayed in putting into or taking out of the tank cables which were 
being tested. The drums on which the cables were wound were 
put into the tank, and pulled out by an electric crane. Witness 
was making connections tu carry out a high-pressure test. Witness 
warned three men, including deceased, to “clear out,” as the 
pressure was about to be put on. After warning them, he went up 
tu the box and made the necessary connection, and switched on 
the boxes. There was no current on then. He noticed at that 
point that the three men had obeyed his instructions, and had 
cleared away. Witness took another look to satisfy himself that 
all was clear before giving the signal to the switchboard attendant 
for the current to be applied. He went to his desk, and after 
looking at something there, went up to the pressure room, and had 
read the voltage, when he noticed a sudden rush of current. At 
first witness was under the impression that one of the cables had 
given out, but this was not so. He thought the cable from the 
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ressure box into the section which they were testing for pressure 
ad given out. Later investigation showed a small hole in the 
cable about the size of a pin’s head. He could not account for 
i-ceased being found in the position described by Keeve, as the 
ast time he saw the three men they had obeyed his warning and 
vot out of the danger zone. Deceased had no right, after having 
been warned, to be in the section in which he was found. The 
n were not tightening up the cable on the drum; he was sure of 
that. Asked if it would be possible for a person to get a shock 
rong enough to kill him through the leakage discovered, witness 
said it was impossible to say. It would depend on the state of a 
n’s health. Deceased was very careful, and one of the best men 
they had. 
Valter Jackson said he was working with deceased and Sutton 
the afternoon in question. When the warning was given by the 
:evious witness he thought they had just time to finish tying a 
le they were engaged upon, and he and deceased did not go out 
the danger zone at the very instant they were toldto. Had they 
e immediately on being warned by Mr. Goddard they would 
e got clear. But he and deceased stayed to finish tying the 
c.ole. What they were doing then had nothing to do with the 
that was being conducted. There was a flash, and witness 
r cived a slight shock. Deceased was on the opposite side of the 
m at the moment. 
ir. Maynard said he most carefully examined the body from 
id to foot, and found no mark, bruise, burn, or discolora- 
i ou, or indication that deceased had received a serious electric 
‘+k, Nor was there any such mark on his clothing. The 
d was dark coloured and thin, and there was abnormal 
vestion of all organs. The heart was unusually large 
dilated, with much fat about it. There was valvular 
‘ase; also signs of chronic inflammation beyond the state 
the blood and general congestion. Nothing was disclosed 
the examination to support the hypothesis that deceased was 
ed by electric shock, either internally or externally. But, after 
ring the evidence, and taking into consideration the condition 
the heart, witness was of opinion that death was caused by 
rt failure, the result of an electric shock; and, whether that 
‘k was slight or whether it was severe, the condition of his heart 
ld materially conduce to a fatal result. In all cases of death 
1 lightning or electric shock the internal indications were very 
lit, though the blood was very thin and very dark. He 
ibuted the congestion of the organs to shock to some extent. 
he Coroner, in summing up, said that two of the drums had 
: completed, and the men were at work on the third drum, 
ch only wanted tying at the endtocomplete it. But, according 
he evidence of Mr. Goddard, a further test of other drums was 
i¢ to be made in a tank higher up. For that purpose a 
e ran from the switch-house and.led to the cables in the 
k which were going to be tested. Before giving instructions to 
ch on the cable he (Goddard) warned the men. The danger 
rds were in position. Goddard said the men disappeared from 
view, and a second time he looked to sce that all was clear. 
: “lead,” or cable in question had been tested up to 30,000 voits, 
| frequently used up to 20,000. But on this occasion 8,000 volts 
y were registered. After it had been switched on there was a 
h. Since then the “ lead,” or cable had been taken out, anda 
ll leakage, about the size of a pin’s head shown to exist. 
iether that got on to the drum by any means there was no 
dence to show. But there was a flash. Probably had deceased 
na healthy man the shock would not have been sufficient to 
ise his death. As a matter of fact, the man who was working 
th him had told them he had a shock, and he was now all right. 
ic Inspector suggested that it would be well to raise the danger 
urds used. The drums were 6 ft. high, and it was possible that 
men would be obscured from Mr. Goddard’s view. All 
sonable precaution seemed to have been taken. A verdict of 
\ecidental death,” in accordance with the medical evidence was 
returned. 


= 


Electric Signalling Breakdown.—Consequent upon a 
veakdown of the electrical signalling apparatus at the new Victoria 
auilway Station, considerable delay has been experienced this 
veek by travellers on the Brighton and South Coast line. 


Electricity for Ventilating and Cleansing Sewers. 

\ conference of representatives of five of the borough councils 

South-Eastern London, was recently called at the Greenwich 

Town Hall, to consider the question of the ventilation of sewers, 
the subject having been brought prominently forward in connection 
ith the two main sewers (11 ft. 6 in. barrel) now being constructed 
y the London County Council from Catford and Deptford to 
Crossness, and great uneasiness being felt throughout the districts 
itersected at the prospect of having these sewers ventilated by 
irface ventilators, particularly in the neighbourhood of Black- 
eath and Greenwich, the plans showing six surface ventilators on 
Hlackheath Common, and two in Greenwich Park. 

\t the meeting of the conference on the 8th inst, under the 
‘iairmanship of the Mayor of Greenwich, after other matters had 
een disposed of, Mr. Councillor John M. Stone (Greenwich), moved 
‘ resolution to the effect: ‘That in the opinion of this conference 
the time has arrived when further investigation and experiments 
hould be made as to the best methods of ventilating sewers and 
lealing with and treating the gases and eftluvia generated therein, 
and that the London County Council be requested to undertake 
such investigation and experiments, including the consideration of 
clectrical methods of dealing with the same, and that they be 
requested to receive a deputation of five members of this conference 
‘o lay the matter before them.” 


In the course of his remarks, he contended that the subject of 
sewer ventilation had made little progress during the last 30 years, 
and that the time had come when the matter should be put on'a 
scientific basis. He urged the application of electrical science to 
the subject. Electrical fans were admirably adapted to the work 
of ventilating, and, as was well known, a high-tensicn discharge of 
electricity in air produced ozone and nitrous acid, both powerful 
deodorisers. Ozone if generated in proper quantities would 
destroy germs, organic compounds containing sulphur, amines, 
sulphuretted hydrogen, and other deleterious gases and effluvia. 
A letter from Major Cardew, the well-known electrical expert,' was 
read, in which he expressed the opinion that it would-be worth 
while trying the effect of high tension discharge of ‘electricity to 
purify the gases. 

Mr. Stone further dealt with the question of expense.-. Mr. 
J. Louis Foucar, B.Sc., had carefully worked out an estimate ‘after 
consulting with manufacturing experts, and came to the conclusion 
that an 11 ft. 6in. barrel sewer could have the air purified and 
changed five times a day by means of proper machines for produc- 
ing ozone and working fans, on a capital outlay of £150 per mile 
and an annual cost of £35 per mile. If experiments were to be 
made, it was submitted that the London County Council were the 
proper body to make them. 

The motion was seconded by Dr. Annis (medical officer of 
Greenwich), and carried unanimously. 

The Conference then nominated five representatives as a 
deputation to lay the matter before the London County Council. 


Appointments Vacant,—Resident electrical engineer 
for Monmouth; assistant for teaching dynamo design at Glasgow 
and West of Scotland Technical College (£100); switchboard 
attendant for Kirkcaldy (25s.); drawing office and lecture assistant 
in mechanical engineering department, two demonstrators for the 
electrical engineering laboratories, and other appointments, for the 
Northampton Institute ; additional assistant wanted for the City 
and Guilds Electrical Engineering Department, Exhibition Road 
(£150). 


The Colliery Exhibition,—This Exhibition was opened 
at the Agricultural Hall, Islington, on Tuesday. It remains open 
until 20th inst. We hope to give particulars of the electrical 
features in a later issue. 


Greenwich Power Station and the Observatory.— 
At the meeting of the Council of the Royal Astronomical Society, 
held on Friday, 8th inst., the following resolution was unanimously 
agreed to:—‘* That the Council learn with deep concern of the 
danger threatened to the Royal Observatory, Greenwich, from the 
erection of a large electric generating station near the Observatory, 
and desire to represent to the Admiralty at the earliest opportunity 
their conviction of the paramount importance of maintaining the 
integrity and efficiency of Greenwich Observatory, which has been 
adopted as the reference point for the whole world.” It was 
further resolved that a copy of this resolution be forwarded to the 
First Lord of the Admiralty. 


Liquid Fuel versus Coal—An echo of the labour 
troubles and extensive fires which tuvok place last August at the 
petroleum tields of Baku, is contained in the report for 1905 of the 
St. Petersburg Electric Lighting (1886) Co., which carries on 
business both in the Russian capital and at Moscow. During the 
internal disturbances both works were repeatedly compelled to shut 
down or limit their output, although the losses caused by damages 
to transformers and street lamps were comparatively small. The 
price of naphtha residuals, which were used for fuel at the Moscow 
works, if not also at St. Petersburg, increased by 33 per cent. owing 
to the Baku disasters, and the company was compelled to turn its 
attention to the use of coal, the four largest boilers at Moscow being 
converted from oil to coal firing. It is stated that, notwithstanding 
the high rates of freight, the most economical fuel for the Moscow 
works has proved to be pit coal briquettes obtained from Westphalia, 
in the west of Germany. 








OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELecTsicaL REVIEW posted as to their movements. 


Central Station Engineers,—Mr. A. N. Dixey has 
obtained an appointment with the Great Indian Peninsular Rail- 
way Co., and has resigned his position as engineer-in-charge at the 
St. Pancras Borough Council’s Regent’s Park station. He leaves 
for Bombay next month. 

Mr. ‘Tl. KNarvcHBULL HuGESSEN has resigned his position of mains 
superintendent to the Electric Lighting Committee of the Derby 
Corporation, and Mr. E. G. Boissrer has been promoted to the 
post, with Mr. G@. Drarxx as assistant superintendent, The cause 
of Mr. Hugessen’s retirement is ill-health. 

Mr. H. W. Everirr was appointed, on June 6th, by the Clacton- 
on-Sea T.C, as chief engineer at the electricity works, 














972 


THE ELECTRICAL REVIEW. 


[Vol. 58. No. 1,490, Junm 15, 1906. 





The Hull T.C. on June 7th decided to increase the salary of Mr. 
Bett, electrical engineer, by £100 a year, with two further annual 
increments of £50, and that of the assistant electrical engineer by 
£50 per annum, with two further yearly increments of £25. 

Mr. J. W. Hamm, assistant electrical engineer, has been appointed 
city electrical engineer at York at a salary of £300 per annum, 
rising by £25 a year to a maximum of £400. : 

Mr. A. W. Buake has resigned the position of borough electrical 
engineer under the Monmouth Corporation to join the firm of 
Mills, English & Co., Swansea, to which address all communications 
should be sent after August 1st. The Monmouth Corporation is 
retaining Mr. Blake’s services as consulting engineer, and will 
appoint a resident engineer. 


Tramway Officials—Mr. A. C. GurnistER, clerk to 
Mr. C. Barber, engineer and traffic manager of the Bournemouth 
Corporation Tramways, has been appointed personal clerk to Mr. 
T. B. Goodyer, general manager of the Croydon Corporation Tram- 
ways. On Friday, the 8th inst., Mr. Glinister was presented by the 
Bournemouth staff with a gold albert. 


Gceneral.—Mr. W. R. Cooper, M.A., B.Sc., M.I-E.E., 
A.M.Inst. C.E., has been offered, and has accepted, the position of 
editor of the Electrician, in the place of Mr. F. C. Raphael, 
A.M.1.E.E., who retires on June 30th. 

Mr. P. Barrett CourstTon, a member of the staff of the Brush 
Electrical Engineering Co., Ltd., was married at Burnley on 
June 5th to Miss Ethel. A. Mackenzie, of Burnley. Amongst the 
presents was a brass and bronze standard lamp and shade from the 
staff of the Manchester office of the Brush Co. 

Mr. Ricuarp L. Goprrey notifies that he has left Messrs. Henry 
F. Jocl & Co., to take up a position with the Bowen & Odery Manu- 
facturing Co., of 127, Pomeroy Strect, New Cross, 8.E. 

At Umtali, Rhodesia, on June 2nd, Mr. Haro~tp Wrace@ was 
married to Bertha Frances, second daughter of Stephen Walker, 
Hunter House, Sheffield. Mr. Wragg was formerly on the staff of 
the Sheffield Corporation Electricity Department, and is now chief 
engineer to the Panhalonga Proprictory Mines and Rezende Mine, 
Mashonaland, 8. Rhodesia. 








CITY NOTES. 


Kalgoorlie Electric Power and Lighting 
Corporation. 


Tne seventh ordinary general mecting of the shareholders of this 
company was held on Wednesday at Winchester House, Old Broad 
Street, Mr. Roger W. Wallace, K.C., presiding. 

The CHAIRMAN, in proposing the adoption of the report, said the 
shareholders would remember that shortly before the last meeting 
the Kalgoorlie Tramway Co. decided not to take their electricity 
from them, but to lay down their own plant. He (the chairman) 
thought that would be very disadvantageous for both companies; and 
so, just before the mecting, he made one final effort with the 
Tramway Co. to see if they could not come to an arrangement by 
which they would lease the tramways, and so take an interest in 
the profits they made. He naturally felt that it was an anxious 
time for him to take that step, but he thought it the best thing to 
do, as it was not desirable to in any way widen the breach between 
them, especially as up to that time they had done everything 
possible to make a favourable arrangement between the two 
companies. In taking over a lease of the Tramway Co. he 


thought it was desirable that they should see what the 
conditions in Kalgoorlie actually were before they entered 


into the contract. He accordingly went out to Australia, 
and he found that there were many things in the contract which 
would operate disadvantageously to both companies, and which 
would cause a great deal of friction, and he came to the conclusion 
that it would not be advantageous to either company to go on with 
the contract that had beén arranged. Eventually he succeeded in 
coming to an arrangement by which the contract for the leasing 
of the tramways should be postponed for five years, and that in the 
meantime the tramway company should pay them a fixed rate for 
the current which they took. The price arranged was 24d. per unit. 
That seemed a high price to those who were purchasing electricity 
for power purposes in this country, but the conditions in Australia 
were entirely different. In reality it was only a fair price, and one 
that was advantageous to both companies. He was thoroughly 
satisfied with the contract that had been made, and the tramway 
company were also satisfied. By that means a great deal of friction 
that had existed between the companies had been got rid of. He 
thought the company was to be congratulated on the successful 
termination of negotiations which had been going on for two 
years, and which had been a very great strain on the 
board and the officials. His visit to Australia had also 
been of great advantage to the company in other respects. 
The mine-owners had considerable advantages over them, as they 
had no establishment charges to pay, and they did not put down 
anything for rent, and they made it appear that they could 
produce electricity really cheaper than they could. He thought it 
was a great advantage to the company that he was able to make 
the acquaintance of the mine managers, and to show to them what 
a great advantage their company was to the mines in order that 
éven when they had their own supply they should take a great pro- 


portion of it from them. They had since then given them very 
large orders, and other mines which were about to install their own 
plant, had decided not to do so, but to take their electricity from 
them. That involved on their part doing a larger business at a 


cheaper rate. Of course, a_ large business at a cheaper 
rate was better than a small business which at any time 
they might be liable to lose. The result of that deter.’ 


mination was that they had to increase their plant, 
and so they decided to put down a fresh unit of plant, and 
the whole of their supply was now contracted for, and they were 
producing their electricity at a very much cheaper rate than before, 
because of the new arrangements they had made. He thought that 
was a very satisfactory issue for the company, as it put their 
business on a stronger and surer foundation than it was in the past, 
As to the permanency of the goldfields in Kalgoorlic, he had gone 
over every mine in Kalgoorlie, and although the lodes were not so 
rich as they were, there was a vast amount of low grade ore to be 
treated, and the plant of the various mines were so well conducted 
that they were able to make profits out of ore which before could 
not be treated in a payable manner. There was no doubt, therefore, 
that they had got a business of a steady and solid character. There 
were other possibilities for Kalgoorlie, and he should think that 
at no very distant date there would be a railway from there 
to the other towns in Australia, and Kalgoorlie would be one of the 
commercial centres, so that should the mines fail them they ought 
to be able to get a full load for very many years. There had been 
a very unpleasant patent suit going on in Australia in connection 
with the type of condenser that they sent out. The action ought 
never to have been brought against them at all, but they could 
not prevent people bringing the action. He had seen the lawyers 
about it, and he thought they would hear but very little about it in 
the future. Their plant was now in thorough good working order, 
and the whole works were carried on very efliciently. Their present 
manager, Mr. Crocker, was a most excellent man, and was a very 
good friend with all the mine managers, and he held a 


position of great importance in the town. Regarding the 
balance-sheet, it would be noticed that the £33,000 first 
mortgage 6 per cent. debentures became redeemable in 


February next. They had made provision out of the profits for 
the premium needed to pay off those debentures at 102. He 
thought it would be to the advantage of the shareholders if in deal- 
ing with the redemption of those debentures, they could at the 
same time deal with the question of the past dividends, and tlie 
board hoped to produce a scheme to carry that into effect. As to 
the future of the company, he thought it was very satisfactory in 
every way. 

Mr. Epwarp Pops seconded the motion. 

Mr. Lex, Mr. Forp and other shareholders complained of the 
expenses of the company, and expressed a hope that everything that 
was possible would be done to economise. 

The CHAIRMAN, in reply, said that it was a most difficult thing 
to conduct a company so many miles away, but they had every 
confidence in their manager and staff. As to the directors’ fees, he 
or his colleagues could not take less than they did. 

The report was then adopted. 


Anglo-Portuguese Telephone Co, 


THIS company’s annual meeting was held on Friday last at the 
new Offices, 31, Budge Row, E.C., Mr. Herbert Allen presiding. 
The CHAIRMAN, in moving the adoption of the report, reviewed 
the operations of the year and said a few words about the future. 
Their last year’s anticipations that they would have all-round 
improvement to record this year had been in no way falsified. In 
1905 there was no interruption to the steady improvement which 
had marked the company’s progress for some years past. He 
directed attention to the balance-sheet in proof of the soundness 
of their. financial position. Notwithstanding the recent additions 
to capital, the total amount of £150,000 gave an average per sub- 
scriber well below that of the majority of similar undertakings, a 
fact which perhaps explained sufficiently why they could simul- 
taneously give their shareholders good dividends and the Portugue-e 
public a cheap service. The following table illustrates the com- 
pany’s progress, from a revenue and profit standpoint, in recent 
years :— 


Gross Gross Net 
Year. revenue, Profits. Profits. 
1900 .. a va £19,223 £4,967 £3,519 
1901 .. es ae 20,802 6,827 5,379 
1902 .. we “> 22,728 8,926 7,124 
1903 .. Me “0 24,282 10,459 7,075 
1904 .. oe oa 25,962 10,796 8,360 
1905 .. ne See 29,808 12,284 9,702 


This showed that the gross revenue in the last six years had in- 
creased from £19,223 to £29,805, whilst the net profits in the same 
period had grown from £3,519 to £9,702. The latter figure would have 
been £11,709 but for an altered and more accurate method of 
dealing with subscriptions paid in advance. There was no reason 
why their progress should be less marked in the future than in the 
past. Having got their finances on a thoroughly sound footing, 
they could now devote undivided attention to the development of 
the business, for which there was still very wide scope. They were 
now establishing exchanges on the south side of the River Tagus, 
and from this hitherto untouched portion of their territory they 
ought to derive remunerative business. They were adopting 4 
very conservative policy in the matter of dividend. Although the 
interim dividend paid in November last was equal to 334 per 
cent. on the then issued capital, it represented a sum of only 
£25,000, which was less than half the amount of the reserve fund 
that had been built up out of profits in the previous 17 years. 
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Lest there should be any misapprehension in Portugal as to the 
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significance of this distribution, or lest it might be thought 
id been ‘making excessive profits, he explained that even 
is extra distribution of 334 per cent., the dividends for the 


i7 years of the company’s existence were only brought up to 


age of 5 per cent., for they had up to that time only 
| about 3 per cent., taking the entire period. The board 
jephone company had two conflicting interests to reconcile, 
eholder and the user, and in the endeavour to hold the 
evenly as possible between the two, they ran the risk of 
ily pleasing either. Mere surplus of income over current 
- was not net profit ; the property all the while was depre- 
ind, in the case of a company working under a limited 
n, provision had to be made against its expiration in case 
‘enewal. The net profits for the year, after providing for 
re interest and so forth, were £9,702, and bringing in cer- 
inces, there was an available total of £14,958. They were 
ing amongst the shareholders only £4,500 (equal to 6 per 
an issued capital of £75,000), whilst carrying £5,000 to 
and £5,458 to the credit of the current year’s accounts. 
ild not be accused of dividing “up to the hilt.” The 
f conserving their resources, instead of striving for mere 
ie “ effects,” was the right one. The real benefit arising 

recent reconstruction of the Lisbon system should be yet 
rked in the next year or so, as the present offices and plant 
licient, with relatively little addition to working expenses, 
a greatly increased number of subscribers. They might 
e anticipate that for some time to come the revenue would 
iy augmented without a proportionate increase in the cost 
ing. However, shareholders should not overlook the fact 
from the beginning of the present year the entire share 
! £100,000 ranked for dividend, and with the beginning of 
t the debenture sinking fund would come into operation, 
lebenture service would then require an annual sum of 

3ut even then they had not much cause for despondency, 
ning that the Portuguese exchange on London remained as 
it, they anticipated a net revenue of £10,000 or £11,000 
‘urrent year, after providing for debenture interest and 
fund. This should enable them to improve upon the 
ate of dividend and at the same time to place a further 
ry sum to reserve. The number of telephone subscribers in 
ud Oporto was still far less than it ought to be, having 
» the population of those two cities. The indifferent 
iven to the public until a few years ago was doubtless 
le for that. Now, however, in the capital city they had a 
y up-to-date system. The number of subscribers was now 
g,as it should continue to do for many years to come. 
s expansion of business, they would of course, from time 
need a little more capital, but, fortunately, they were 
| of ample resources for any outlay of the kind they could 
r many years ahead. The capital atcount of a telephone 

could scarcely ever be regarded as closed. In normal 
ir capital expenditure should not exceed £2,000 or £3,000, 

the current year that figure had been exceeded, owing to 
f the new cable under the Tagus. But even this they had 

to meet out of surplus revenues, and that was how they 
lways endeavour to meet a great part of their capital 
ire. The laying of a cable under the River Tagus was 
d in September last,.thus connecting the central office 
cral new exchanges. In regard to the important question 
‘iation, there was no class of commercial undertaking in 
e precise measure of depreciation was more difficult to 
an in that of a telephone company. He had heard it 
ut, in the case of such undertakings generally, maictained 
Hcient state out of revenue, there was no call for any 
provision for depreciation, but that was not the view of 
rd. <At all events, the argument did not apply to this 
, having regard to the fact that the present concession 
in 1937, the possibility of their not getting a renewal, and 
bt as to the precise amount of compensation which they 
ceive if the system were taken over by the Portuguese 
nent, It was therefore in contemplation by the board to 
. redemption policy of sufficient amount to relieve the 
ders of any anxiety they might otherwise feel on this 
| to defray the cost of this policy out of such sums as they 
om time to time appropriate from revenue to reserve. This 


© most effectual provision that could possibly be made against 


of depreciation or loss of capital, and the simplest solution 
hole question. A suggestion had been made for a dividend 
tion twice a year. The suggestion was not unreasonable, 
ld Lave due consideration. 

W. Kerr seconded the motion. 

vidend resolution was passed on the motion of Messrs, C, 
and J. E. Kinespury. 

KE. Kingsbury was re-elected a director on the London 
id the Marquez de Gouveia and Senhor Barbosa Colen were 
(_ to seats onthe Lisbon board. 

-clection of the auditors closed the meeting, 





Lisbon Electric Tramways Co. 


uth ordinary general meeting of this company was held at 


don Wall Buildings on Wednesday, Col. Sir Charles Euan 


residing. 
HAIRMAN, in proposing the adoption of the report, said that 


sure that they were all satisfied with the chairman’s pre- 


it the last meeting as to the prospects of the company, and 
at they had done since then. He thought that the expec- 
len held out by the chairman had been more than fulfilled. 


The extensions made during the year covered an area of 55 miles, 
and they.had before them more schemes for extension, some of 
which had been, or were about to be, made. In the opinion of the 
board more capital was required to meet the outlay already under- 
taken and about to be undertaken, and they proposed to issue 
further shares to the extent of 250,000. They had placed to the 
depreciation account £35,000 which, in the opinion of the board, 
was a reasonable appropriation, beyond this the profits of the 
company showed that they were entitled to propose the payment 
of a dividend of 54 per cent. on the ordinary shares, and to carry 
forward £17,356. Since the close of the present account, the 
current four months to April 30th showed a gross increase of £7,000, 
and the cable receipts a gross profit of about £26,500, the largest 
since the incorporation of the company. They could con- 
gratulate themselves that they had every reason to expect 
a bright prospect for the current year. He thought they could 
say with pride that the people of Lisbon ought to 
feel proud that they had one of the finest tramway systems in 
Europe. As regarded the dividend, they thought that they ought 
to, strengthen the financial position and amply provide for any con- 
tingencies that might arise before declaring a higher dividend. 
Besides adding to the depreciation account, they had increased the 
exchange reserve account by £5,000. The Portuguese exchange 
rate was the highest since the formation of the company, and he 
thought ;jthey should safeguard themselves while they were in a 
position todo so. With regard to the issue of capital that was 
necessary not only to provide for new extensions, but also to create 
some form of reserve which could readily be turned into cash. In 
conclusion, he referred to the able manner in which their local 
committee at Lisbon did their work for the protection of their 
interests, and to their untiring manager, Mr. W. Clarke, and all 
those who worked under him. 

Mr. Lupwic BREITMEYER seconded the proposition, and the 
report was adopted, 


Topsham Electrie Light Co,—The first annual meeting 
was held on Saturday. The directors, in presenting their first 
annual report, were able to show satisfactory progress. ‘The company 
commenced operations with five consumers, and the total on 
December 31st was 41. The total capital expenditure was £1,330. 
A few shares still remained not fully paid up. The income for 1905 
amounted to £114. A net balance of £20 remained in hand after 
expenses were paid, and the directors recommended that this be 
used to commence a reserve fund to allow for depreciation, &c. 
The chairman said that at the end of next year a good sum would be 
available for disbursement to the shareholders. The directors were 
asking for more capital in order to add to the capacity of the plant. 
The report was adopted and officers elected,{Mr. H. C. Gould being 
again appointed secretary and manager. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to— ¢ 

Delhi Electric Tramways and Lighting Co.—100,000 6 per cent. preferred 
and participating shares of £1 each. 

Kepitigalla Rubber Estates. —200,000 shares of £1 each, fully paid. 

To appoint a special settling day in— 

Johnson «& Phillips.—-168,365 vendors’ ordinary shares of £1 each, fully paid, 
Nos. 6,636 to 175,000; and £58,333 vendors’ 5 per cent. first mortgage debenture 
stock. 

And to allow the following securities to be quoted in the Official 
List :— 

British Aluminium Co.—£300,000 54 per cent. Loch Leven debentures of 
£100 each, Nos. 1 to 3,000 (registered). (Renewed application.) 

Stone (J.) & Co.—Further issue of 10,000 vendors’ 5 per cent. cumulative pre- 
ference shares of £10 each, fully-paid, Nos. 20,001 to 30,000. 

The Committee has appointed a special settling day as under :— 

Wednesday, June 27th.—National Electric Construction Co,—18,851 vendors’ 
shares of £1 each, fully paid, Nos. 100,001 to 118,851. 

And ordered the undermentiored to be quoted in the Official 
List :— 

British Aluminium Co.—£300,000 54 per cent. Loch Leven debentures of 
£100 each, Nos. 1 to 3,000 (registered). 


Canadian General Electric €o.—The directors have 
declared a quarterly dividend of 24 per cent. 


National Telephone Co.—The transfer books of the 
34 per cent. and 4 per cent. debenture stocks will be closed from 
June 18th to June 30th inclusive, for the preparation of the 
warrants for the interest due July Ist. 


South Staffordshire Tramways (Lessee) Co,-—The 
report for 1905 states that the total revenue for the year amounts 
to £40,513, and the expenditure to £41,433, leaving a net loss of 
£920. The strictest economy has been practised in all departments, 
and the directors anticipate that by reason of the satisfactory 
results of the electrification of the Wednesbury-Darlaston line, and 
of the new agreements with the local authorities, the present year 
will show a marked improvement in both gross receipts and net 
result. A scheme for the mutual insurance of the third party risk 
has been entered into by the company jointly with other associated 
companies of the B.E.T. Co. Through the facilities afforded by 
the combined management of the lines by the Birmingham and 
Midland Tramways Joint Committee, a parcels and goods « arrying 
business has been developed. Operations were commenced on 
November Ist last. 
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| 
| 
| 
| 











| Latest | Fortnight’s 
CHEMICALS, &e, Price. | Inc, or Dec, 
a Acid, Hydrochloric _ +» per cwt. 5]- ee 
@ » Nitric .. we on +. percwt. 22/- is 
os Oxalic.. = os +. percwt, 82/- oa 
a ,, Sulphuric .. as +. percwt. 5/6 | = 
a Ammoniac, Sal +. percwt. 42/- | ae 
a Ammonia, ‘Muriate (crystal) +. perton £33 10 ia 
a eo -. perton £30 ee 
a Bleaching powder ee, sie +. perton £5 10 os 
a Bisulphide of Carbon ae -.- perton £18 Ar 
a Borax .. oe +. perton £15 | as 
a Benzole (90 # ov on -. per gal. 103d, | ex 
a (50 % oe os -. per gal. 10d. | = 
a Copper pe > oe +. perton £26 Re 
a Lead, Nitrate oe ae -. perton £28 oe 
a 54, White Sugar.. a -. perton £31 | os 
a Peroxide... oe +. per ton £27 10 oe 
a Methylated Spirit . ne .. per gal, 2/6 “e 
a Naphtha, Solvent (90 % at 160°C) per gal. 5/6 a 
a Potassium Bichromate, in casks per lb. ° oo 
a Potash, Caustic (75/80 %) -. perton £20 | = 
a Potassium Cyanide . -» per lb. | Tad. Ae 
a Shellac si oe +. percwt. 200/- oe 
a Sulphate of Magnesia oe «-. perton | £4 10 ee 
a Sulphur, Sublimed Flowers .. perton | £6 10 ae 
a - 0 ga > +» perton | £5 10 eo 
a Lum .. perton | £5 a 
a Soda, Consiio Twhite 70 % +. perton | £10 15 ee 
a ,, Crystals * e- perton | £3 5 a 
a Sodium Bichromate, casks e» per lb. 24d. a 
a ” Cyanide .. e- perlb. | Td. ° 
METALS, &c. | 
| 
b Aluminium Ingots, inton lots .. perton | £160 se 
b 2 Wire, intonlots .. perton | £191 ve 
b Sheet, inton lots .. perton | 2177 
b Babbitt’s metal ingots . perton | £43. A £140 Be 
c Brass (rolled metal 2” to 12 basis perlb. | | 4d. dee. 
ce 4, Tube (brazed) per lb. | 1044, 3d. dec, 
Bo igs » (solid drawn). e- per lb. | 10d. 4d. dec. 
e 4, Wire, basis .. ws -- perlb. | a 
e Copper Tubes (brazed) .. +. per lb. 3a. ‘ine. 
e (solid drawn) «- per lb. | : 04 4d. ine. 
g Copper Bars (best vigaaned +. perton £100 OYA 
g Copper —" ee +.» perton | £100 
9 -» perton | £100 
ce (Electrolytic) Bars" e» perton | £92 
6 8 ” Sheets .. perton | £104 
6 » Rod +. perton | £95 
e H.C. Wire _ per lb. | 1ld. | - 
f Ebonite Rod bis ae -- per lb. 8/8 | ae 
-* Sheet * es ae e- per lb. 8/- sé 
n German Silver Wire ae «» per lb. 1/7 | va 
h Gutta-percha, fine és e» per lb, 6/- to 7/- = 
h India-rubber, Para fine .. +» per lb. 5/2 p 5/22 dec. 
« Iron, Charcoal Sheets °. - perton £18 Be 
i 4, Pig (Cleveland warrants) per ton 50,8 8d, ine, 
i 4, Forgings, according tosize per ton From. £11 as 
« , Scrap, heavy +. perton 47/6 to 50/- os 
i , Wire, galvanised No.8 .. perton | £9 15 ae 
g Lead, English Ingot oe +» perton { rag 4 2/6 ine, 
c 
oes » Sheet .. .. perton | { ro ny } 2/6 ine. 
m Manganin Wire No. 28 .. e- per lb. 8/- ae 
g Mercury ° +» per bot £75 an 
d Mica (in original cases) small :. per lb. 6d. to 1/- te 
pa 9 » medium per lb, 2/6 to 4/- | ee 
d ‘ large .. per lb. 4/6 to 8/6 oe 
Pp Phosphor Bronze, plain castings per lb. 1/1 to 1/3 oe 
p A rolled bars & rods ___ per lb. 1/14 to 1/3 | oe 
Pp » strip & sheet per lb. 1/4 | oe 
o Platinum’ es os «. peroz. 91/6 | 5 
¢ Silicium Bronze Wire ‘ per lb. 1/- to 1/1 | ee 
i Steel, Magnet, acc’d’g to dese’ Pp’ n perton | £58 | ar 
me es in bars .. oe £15 to £40 ee 
y Tin, Block (English) .. —«. per ton { sien | | £8 dee. 
» Wire, Nos.1tol16 .. - perlb, 2j3 | 1d, ine 
; White Anti-friction Metals— H 
‘White Ant’’ brand .. per ton £46 to £70 eo 
j Yarns, 2/10sGrey Cotton, on eps per lb, 8d. ‘ 
j » S6lea, Flax . per lb, 63d. oe 
F] » 8ply 10 Ibs. Russian. per lb. 4t3d, eo 
i »  10lbs. Russian, single .. per lb. nen e | oe 
j » 180 lbs, Jute rove per ton 411 | oe 
k Zinc, Sh’t (Vieille Montagne bnd. ) per ton £32 
Quotations supplied by :— 
a G. Boor & Co. h Edward Till & Co. 
b The British Aluminium Co., Ltd, i Bolling & Lowe. 
e Thos. Bolton & Sons, Ltd. j Walter H. Hindley & Co., Ltd, 
d F. Wiggins & Sons. k Morris Ashby, Ltd. 
e Frederick Smith & Co. m W. T. Glover & Co., Ltd. 
f India-Rubber, G.P. and Teleg. n P, Ormiston & Sons. 
Works Co., Ltd. o Johnson, Matthey & Co., Ltd. 
g James & Shakspeare, p The Phosphor Bronze Co., Ltd, 


Electricity v. Gas,—After reading the enthusiastic and 
lengthy comments of the daily Press in regard to the Brighton 
Co.’s retrograde movement in adopting gas for illuminating the 
new Victoria Station premises, on the score of cheapness, it is a 
consolation to read a Z'imes paragraph of a dozen words or so, 
stating that “ Kuston Station was for the first time lit up entirely 
by electricity last evening.” 


STOCKS AND SHARES. 





Wednesday Afternoon, 
TRADE throughout the country is too prosperous for the Stock 
Exchange to be busy. That is the last conclusion reached by a goog 
many authorities, and if it be the case, stockbrokers have now 
magnificent scope for the cultivation of altruism. May be elee. 
trical trades might challenge the accuracy of the proposition 
enunciated in the first sentence, but the Board of Trade returps 
show satisfactory expansion in the general business of the country, 
and increase of general prosperity cannot fail to bring grist 
ultimately to the City mills, in addition to those of Yorkshire ang 
Lancashire. 

Our tale this week is not of the kind calculated to arouse 
enthusiasm. It is unpleasant to have to record movements mostly 
downward: unpleasanter to relate, for instance, that British Westing- 
house Preference have reached a point at which they are practically 
unsaleable. And this, in spite of the fact that the price has fallen 
to 25s. middle. Manufacturing shares, as a whole, are dull. General 
Electric Preference at 94, show a ds. fall ; Electric Constructions 

re 4 lower at 10s., and Callender’s have lost their advance of last 
week. Cromptons are down { at 2, and so are Bruce Peebles 
Preference at 42. 

Railway stocks present no indication of rousing from their accus. 
tomed condition of dulness. Metropolitans are lower at 67 and 
Districts at 254. Central London Ordiuary is down to 87, City and 
South London to 41. It is considered an open question whether 
the Metropolitan will be able to squeeze out 2 per cent. on its 
Ordinary stock for the first half of the current year, although last 
July the distribution was at the rate of 25 per cent. Discussion is 
now arising as to the wisdom of the policy of cheap fares 
inaugurated by the Central London, but the public have become 
too accustomed to this cheap travelling for an alteration to be made 
with safety. 

Curious contradictions are heard in the City regarding the 
experience of the motor-omnibus companies with reference to the 
vital point of depreciation. We heard on the same day recently 
two men, who have gone very carefully into the finance of the 
undertakings, express diametrically opposite statements, one 
affirming that the various London concerns are above suspicion in 
the amounts they are allowing for depreciation, the other declaring 
that the greatest uncertainty still exists in the minds of experts as 
to whether the allowances are nearly liberal enough. 

Electric traction issues are no less dull than the other sections of 
our markets. British Electric Traction Ordinary and Preference 
are both a little lower. Next Sunday, of course, is Hospital 
Sunday. The company’s first debenture stock is up a point. 
Anglo-Argentine Trams of both kinds eased off, and Calcutta 
Trams lost 5s. at 94. For these movements there is no more 
reason than that of lack of confidence on the part of buyers. 
“Everyone is too sick of everything to buy anything,” as a dealer 
in the market told us, with a gesture of fine disgust. The inquirer 
for causes of flatness in this or that, is countered with some such 
query as “ Why are Consols dull?” Noris the answer so irrelevant 
as it may appear at first sight. 

Newcastle-upon-Tyne Electric Supply are nearly 4 better, but 
the Preference gave way a shade. Hove Ordinary lost 5s., ands 
similar decline put South London’s down to 3. A would-be seller 
of Urban Ordinary found no buyer of his shares, and insisted upon 
having the price lowered 10s. to 33, while Edmundson’s Preference 
have yielded another small fraction to 4g. A rise of 5s. in West 
minsters is balanced by an equal fall in Metropolitans. Changes 
amongst the prior-charge stocks are limited to a fall of 1 per cent. 
in Central Electric Debenture, and a rise of the same sum il 
Chelsea Debenture. 

Telephone stocks have relapsed into a state of immobility, and 
there is not much movement in Telegraph issues. Anglo- Americal 
Deferred, though still under the influence of pone -taking, are 
better at 262, but Direct United States shares are } lower at 15} 
upon less rosy dividend estimates. At 144 W side Telegraph 
shares are firmer, and a point rise is affixed to Pacific and Europea 
Debenture. 





Langkon North Borneo Rubber Co—At the 
statutory meeting held on Monday, Col. Sir A. FitzGeorgé aaid 
they had put 20,000 rubber stumps into the ground, and 90 Ae 
cent. of them were sprouting. The working cost per acre, 4) 
from London charges, was about £25. During the time they bia 
getting no rubber from the trees, they were guaranteed by the No 
Borneo Co, to receive 4 per cent. 
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SHARE LIST OF ELECTRICAL COMPANIES. 





_ TELEGRAPH AND _TELEPHONE COMPANIES. 



















































































Somtimued on mext pade’ 


a ea ee 
Stock | Business done | pigg 
Present — or | Dividends for the last oes. | quetetions | Weekended / "op * 
Issue, : —_ four years, Fane i. | June 13th. — Fall — 
vrs Sl hice a ae Se = igi S| in| maa | <i.” Highent} Lowest.| 
17,700 | African Direct ot Telegraph, 4% Debs...  .. 100 4 re 4 4% | 4% 99 —102 | 99 —102 | ee . 
25,000 Amanca Folegrege Co.’s shares, Nos. 1 to 25,000 | 10 il Nu | .. 8— 3 | 8— 3% * oo | ee 
155,6002 0. 65 % Debs., Nos. 1 to 1,250 Red. | 100 Nil Nil Nil 5% 83 — 88 | 88— 88 “+ | es | es 
702,600 Anais Aaesitaa Telegraph wc. «ec es p.eoce) Ge 61s. 2 | 84% = 67 — 69 67% | 67 
3,148,700 | Do, do. do. 6% Pret. we = we | Stock | 6% % | 6% | 114 —115 114 —115. 14g | ud | Ce. 
8,148,700 | Do. _ do. do. Deferred Stock |  1/- 2s, il | 4% | 26}— 26 Y64— 263 26¢3 | 25k | +2 
50,000 | Anglo- Portuguese Tel., 5%, a Deb, Stock Red. 100 ac “a weer Bliss 101 —103 101 —103 avecn dal ° 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 6 1 8% wa ik %— 8 a bes 
1,989,856. | Commercial Cable Sting. 500 year 4% Deb. Sk. Red. | Stock | 4 4 4 2 | 4% 97 — 99 wt — LOO | } + 
16,000 | Cuba Telegraph .. ee ee oo ee 10 64 10 5 | 5% 83— 84— Sip ‘ 
6, 10. 10 ef. ee ee eo ee 10 10 5 10% | 10% 17 — 18 17 — 18 oe a . 
12,981 | Direct Spanish Telegraph, Poe oe 5 4 4 4 e | 4% a oo | ee - 
6,000 Do. do. 10% Cum. Pret. oa 5 10 10 10 110% 84— 9 88 *- *- 
80,000 Do. do. 44% Debs, .. ..| 50 % | 44 44% | 4 00—108% 100 —103 ron mee ee 
60,7101 | Direct United States Cable 20 8 % % 153— 164 154— 16 1543 | 15t8 | — 
70,000 | Direct W. India Cable, 44% Reg. Deb., 160 1,200,R. | 100 4 44 % | 44% | 101 —103 101 —103 | rll BSS 
4,000,000 | Eastern Telegraph, Ord. Stock os ov | Soe) & 7 71% | 7% | 143 —146 143 —146 145} a : 
2,000,000 Do. Pref. Stock 100 | 84 84 BA% | 84% 90 — 92 90 — 92 o1. ae: 
1,848,772 Do. Mort. Deb. Stock Red. ; «. | Stock 4 4% 4 4% 107 —109 07 —109 108} | 107% 
300,000 | Eastern Extension, destination and China Tele. | 10 7 7% 17 17% 14 — 143 14 — 143 147; 14 
752,400 Do. 4% Deb. Stock .. Stock | 4% | 4% | 4% | 4% | 1054—1074 1054—1074 107 | 
800,000 | East&8. Afric, Tel.»4 % Mt. Db., 1 to 8,000, red. 1909 | 100 4% | 4 g 4 2 4% 99 —101 —101 | f vee 
200,000 | Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 25 4% 4 4 4% 100 —102 100 —102 a oe 
180,887 | Globe Telegraph and Trust .. aa aa My, ae 5A% | 58% | 58% 10Z— 114xd | 10§— 113 ii ; | CS 
180,887 Do. do. 6%Pre, :. ..| 10 | 6% | 6% | 6% | 6% 14g— 14gxd | 143— 14g 14} | 1435 . 
150,000 on pon Se Cable nade ea “a 10 124% | 15% | 24% 24% — 41 39 — 41 40 | 39% . 
alifax an ermudas Cable, 44% 1st Mort. —10: = ca 
42,300 Debs., within Nos’1 101,200, Red, } | 190 | 44% | 44% | 48% | 44% | 101 —103 = : 
17,000 | Indo- European Telegraph ee ee ee ee 25 10% |10% |18% |13% | 57 — 59 67 — 59 58 ee *e 
251,127 | Marconi’s Wireless Telegraph .. ea ee 1 Nil Nil Nil | Nil | lg— 13 1k— 12 oo oe ° 
72,680 | Monte Video Telephone Oo] Ltd. Ora. 1 8% | 8% | 4%)! . | He les ti— Ilys 20/3 | 19/6 . 
86,492 Do. do. 5% Pref... 1 5% | 5% | 5% a 3 1 we | ee : 
1 983,383 National Telephone, Pref. Stock oz ee e- | 100 6% 6% 6% 6% 110 —112 110 —112 it 1103 bs 
1,966,667 Do. do. Def.Stochk .. .. ..| 100 44% | 5% | 5% | 5% | 108 —110 108 —110 1095 | 1084 
15,000 Do. do. 6% Cum. Ist Pref. .. ee 10 6% 6% 6 6% 12 — 14 12 — 14 134 | te 
15,000 Do. do. be Cum, 2nd Pref. .. 10 6% 6% 6 6% 10 — 12. 10 — 12 “1 | 
250,000 | Do. do. 5% Non-cum. 8rd P., 1 to 250,000; 5 | 5% | 5 5% | 5% 5i— 53 54— 53 5h | 
2,000,000 Do. do. — 8% % Deb. Stock Red. .. | Stock | 83% | 84 Bh 33% 98 —100 98 —100 98} | 983 
1,689,593 Do. do. 4% Deb. Stock Red. 100 4% 4% 4 4% 103 —105 103 —105 104 | 1034 Pas 
179,813 | Oriental Telep. and Elec, 1 to 171,504,fully paid 1 | 6% | 63% | 63 Th% 1Z— 1 > rt 27) “a 
50,000 Do. do. — do. Cum, Pref, 11/6%/16%|6% | 6% ue 5 oad meal Oey 
100,000 Do. do. do. 4% Red. Deb. Stock 100 ee ‘as pe 4% 99 —101 99 —101 7% F . 
100,000 Pacific & European Tel.,4 % Guar. Debs., 1 = 1,000 | 100 4 4 4 4% 100 —103 101 —104 “2 we HS 
11,8391 | Reuter’s . = 8 5 5 5 5% h— 13xd ih 7k as ee 
60,000 | Telephone Co. of Egypt, 4h % Deb. Red. ae e- | 100 ve pe “a 44% 103 —106 103 —106 ae ae a 
3,201 | Submarine Cables Trust . ee eo | Cert, | 6 6% | 6% | 6% | 127 —150 127 —130 es oe a 
70,000 | United River Plate Telephone | wee 5 7 8 8 be I— 7 ee © | ss és 
40,000 Do. 5 % Cum. Pref., Nos. 1 to 40,000 5 5 5 5 & 5% 5g— 53— Ce a - 
179,947 Do. do: C9 Debs... .< oc ce | Stock’) & 5 5% | 5% | 110 —112 10-113 | .. ae 
15,6091 | West African Telegraph, Shares 10 2 4 1% | 4% 93— 1 33— 10: és “ o 
80,008 | W. Coast of America, 1 to 80,000 & 53, 001 to 58,008 24 Nil Nil il | Nil = : oe rn ° 
150,000 Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4% | 4% 101 —104 101 —104 P| ee ee 
207,930 | Western Telegraph, Ltd., Nos: 1 to 207,980 10 7 79 1% | 5% 14 — 144 143— 143 144 | 144; +2 
15,000 Do. do. 6 8 Debs. 2nd series, 1906 | 100 5 5 5 5% 101 —103 101 —103 Gal ee ° 
663,380 Do. do, rohe Deb. Stock Red. .. 100 4 7 4 | 4% 103 —106 103 —s | 1054 1044 . 
88,321 | West India and Panama Te egraph .. oe oe 10 Nil Nil mek fae ta— 6 E ube * 
84,563 Do. do. 6%Cum.IstPref. <. <.| 10 | 7%*| 7%*!1 6% | 5% fal © | “6 | 6k | +4 
4,669 Do. do. 6% Cum. 2nd Pref. ee eo | 10 Nil | Nil Nil | Nil 5— 6 | 1,— 4 | 101/3 | 90/- 4 
80,0002 Do. do. 6% Debs., Nos. 1 to 1,800 -- | 100 5% | 5% | 5% | 5% | 101 —104 101 —104 wee lee ee 
* Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
170,000 Anglo-Argentine Trams, 260,008 to 480,007 . “| GS -} « ae 8% 8% 1-— 7 63—- Tis 78; | 64 —¥ 
260,007 Do. 9% Cum. Prefs., 1 to 260,007 ; b 26 Lb es 5% | 5% | 5a% 5s— 5ii— bye Gf; | 58 : 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 oe 6% | 6% 6% 140 —143 | 140 —143 “s ee 
285,100 Auckland E. Trams., 5% Ist’ Mort. Deb. Stock -- | 100 ee 5% | 5% 5% 104 —106 04 —106 105 f << 2 
¥ Babcock & Wilcox, 1 to 530,000 wt s ee 117% 120% | 20% Bi— 4h Bi— 4% 82/6 | 80/- 5 
100,000 Do, do. % Cum. Pref., i ‘to 100,000 ee 1 eo | OD 6% 6% 1;— 1 14— ae eh eer . 
38,000 British Aluminium, Ord. 2,001 to 40,000 .. ..| 5 ED ey 71% | 7% 24— 23 %— 2 45/Th |. ; 
40,000 Do. do. 1%C um. Pref... ee oe 6 Nil | Nil 1% 1% 5i— 6 5f— 6 7] 63s . 
20,000 Do, do. "AY 6% % Cum, Pref. :.  :. 5 Nil | Nil | 6% | 6% 5i- OB — § : = a 
20,000 Do. do. 4% Funding Certs.. .. 5 as, | cos | Oe | OS B2— 45 i— 43 ae ae + % 
800,000 Do. do. 6 % 1st Mort. Deb. Stock Red. Stock | 5% | 5 | 6 5% | 100 —104 100 —104 ae am eo 
300,000 | British Columbia E. Rail Def. Ord. Stock... | 100 bee? te | 6 & 6% | 115 —118 115 —118 *. os . 
800,000 | Do. 5 % Pref. Ord. Stock : . oe ee oe ee ee | 5% | 5% | 107 —110 xd 107 —110 1084 1083 ° 
115,000 Do. 8% Cum. Perp. Pref. Sto coi, sae fee he & | 6% | 6% | 107—110 | 107 —110 aa Be 
240,400 | Do. 44% 1st Mort. Debs.,1 to 8.250 | aan || Oe | ow =| Cie) Oe % | 102—104 | 102 —104 é me a 
220,000 Do. Vancouver Power Debs.,1t0 2,200 | 100 | .. | 48% | ae 4g 108 —106 103 —106 ae ; “ 
138,801 | British Electric Traction sa ce. tee 10 8 | 6 | 6% as 6Z— 7% | 63— 7 | %8 644 $ 
161,437 | Do. do, 6 Cam. Pref, Re 10 | 6 & | 6 6% | 6 %8 | of 10g 93— 10 10,3 | 10 —4 
1,415,4221 | Do, do. . Deb. 8 Btock | 5% | 6% | 5% | 5% | 14—117 =| 15 —118 117; | 116 +1 
410,178 | _ Do. do. San Deb. tock Red.| 10 | .. | .. | ae | 48% | 98 — 95 98 — 95 93 ha as 
100,000 | British Insulated and Hels + Cables oo «6c |6 CGC 110% | 8H] 8H! 8% 64— 7 | 6h— 7 63 63 
100,000 Do. 0. 6 um. Pref, | 6&6 | 6% | 6 | 6% | 6% 3— 64 in ‘ ‘ 
600,000 | Do. do. 44% Ist Mort. Deb. Red. | 100 | 43% | 4 g 44% | 48% | 104 —107 104 —107 : 
212, 000 | British Thomson Houston vb a ie Mort. Debs. .. | 100 ee 44% 448% 43% _ } - os is 
ritis: estinghouse 6 % Pref., 1 to 200,000 and ) | ma e : nial 
400,000 || 5,001 totoo}/ 5 | + | 6% | Nil | .. ee ha opal Sieoo all Hag 
1,016,358 Do. do. 4% Mort. Deb. Stock ..| 10 | .. | 4 % 14% | 4% 80 — 85 79 — 84 80 1 
50,000 {Browett, Lindley & Co., Ord. .. ee | £4 | Na | Ni | Nal ee tr, wh | % + et + 
50, — Do. 6% Cum. Pret. ee | &1 Nil Nil | Nil ‘ 14/6 to 15/6 14]6 to 15/ ee e ee 
105,731 | Brush Bleotioal Engineering, Ord., 1 = — ee 2 Nil Nil Nil 24% g— fF g— fF re we ws 
150,000 Do. Non-cum. 6 % Pref. | 2 | 6% | 6% | 6% |-6% W—- 2 | W222 | .. “a ee 
125,002 | Do. ‘ % Perp. Deb. Stock | Stock | 44% | 44% | 44% | 44% | 97—99 97 — 99 a ee 
125,0001 | Do. 44 % Perp. 2nd Deb. Stock | Stock | 44% | 44% ie ie | 84 — 86 84 — 86 * me ‘ 
100,000 | Buenos Ayres & =) yt 1 to 100,000 5 as 8% | 4% | 8% 33— 3g Bg3— 3g 70/- 68/9 oe 
40,000 Do. 6% Cum. Pret. 1 to 40,000 S | «ge 6% 6% 6% bet 5 58 . e 
27,500 Do “B" der 1 to 27,500 pe. : 5 ae 6% | 6% | 6% 5— 5 — By | Sys . 
317,700 Do. 5% Deb. Stock .. .. ..| 100 aa 5% | 5% | 5% | 106 —108 | 106 —108 1063 | 1064 : 
190,000 0. 5 % 2nd Deb. Stock eae re - | 5% | 5% | 5% | 108 —106 103 —106 + “3 ‘ 
105,000 | Calcutta Trams., 1 to 105,000 .. ee eo <6 5 | 6% 8% 8% 9. 93 | By— 9 9 
32,610 Do. 105,001 to 187,610 -. 3. 5 aa eh Gn aid EY 9 | 8— 8% a ad - 
850,000 Do. 44% Ist Deb. Stock 2. |. | 100 ae 44% | 44% | 44% | 106—108 | 106 —108 a8 dg 
35,000 | Callender’s Cable Construction oome eo ee 5 15 % | 128% | 124% 1% | lL—12 | 104— 114 11 1033 - 
40,000 Do. do. 5% Cum, Pre 5 5% | 56% 16% | 5% | . |.@6 = . 
Do. do. 44% Ist Mort, Deb. Btock Red. Btock | 44% | 1a | 44% | 436% | 1084—11 1084—1104 “4 : 
ay1,293 Cape E. Trams., 1 to 491,222 . ae “6 | 1 -- |15% |10% 5 %§ | = 4 ee a 
450,000 Comme emeee "Alleliy I to 450 ,000 1 Sj 4% 4% 6% ly— 1%x4) 1A-— 14 21/9 21/6 ee 
230,211 43 % Ist Mort, Deb. Stock | 100 -- | 44% | 48% | 48% 97 —102 | $7 —102 | 992 | 99% z= 
1,939,698 Central ‘London Railway, Ord. Stock ae | Stochk | 4% | 4% | 4 | 4% 87 — 89 | 86 — 88 873 86 —l 
530,316 Do. do. 4% Pref. Stock oe + | Stock | 4 | d 7 | 4% | 99 —101 99 —101 we a oe 
530,316 Do. do, ef, do. .. e- | Stock | 4 | 4 4 4% — 80 | T7— 80 TH | «se | 
1,480,000 | City and South London Railway ..  ..  °. | Stock 8h a 14% 41 — 43 40—42 | 42 | 41g 
85,000 | SS Sy rear ang Ca wae | 8 5% a ae s — 24 1zZ— 2% em eee 
st Mort. Reg. De! Bs | 
mae | { 900 of £100, and 901 to 11,000 of 20ikea |} | ++ | 5% | 5% : % 5 % es % — 99 98 | “ 7 
* AY period of nine months. —¢ Quotations on Liverpool Stcck Exchange. { Unless otherwise stated all shares are fully paid, § Interim dividends. 
| And bonus of 10s, { From Manchester Share List, 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued). 
enmateintanened innaecsiesaniate MANUFACTURING —_ Rincsssbeintannaen COMPANTES.—fcontiones). 


















































Closin Closin Business done | Rise + 
Present NAME ~— Dividends for the Guimiees ont week ended | or 
Issue. : Share. last four years. June 6th. June 18th, | June 13th, 1906.) Fall— 
| | 
+ 1902, | 1908, | Bg 1905. ne ee Highest Lowest. 
260,000 | Dick, wn tee oa oe oo = | ee - ij — * 
305,000 De. do 0, 6% Cum. Pref., 1 #0 305,000 .. 1 a 2 % 6% | 6% Is— 13 teh 23/9 . . 
294,150 44 % Deb. Stock ly Ai atl aes | # 44% | 44% | 104 —107. hag ‘ te 
60,C00 Dublin Unived Trams. (1896), 1 to 60,000 10 “o> | 58% 6% 6% 1 14 — ; ? oo es aS 
59,987 Do. Py Pref. ag 1 and 60,000 10 eo | 6% 6% 6% 144— 15 144— ae +s oe oe 
63,400 Do. 4% Debs. S 5 -- | 100 oo =| 4% 4 % 94—100 S = . . on 
800,000 Do. at ” De bs. 100 oe % % | 34% 95 —100 a = oe ee . 
800,000 Do. “B” Deb. Stock.. 100 es % % | Ba% 95 —100. =~ 4 . . 
99,261 | Edison & Swan Utd., “A” shrs., £8pd.,14099,261 | 6 | Nil il | 2%§| .. 14— 13 =, sia = 
17,139 Do. ‘*A” shares, 01—017,189 os 5 Nil Nil O%§ | oe %— 3 Pa p. | ee 
844,023] | Do. ‘ 4% Deb. Stock Red. 100 4% 4% $a 4% — 88 =< re on ee 
100,000) Do. 5 % 2nd Deb. Stock Prov. Certs, all pd. 100 5% 5 2 5% | 5% 90 — 95. 90 — . er = a 
112,100 | Electric Construction 1 to 112,100 a 6% 4 Nil | .. 4— ? i— af f- ° 
81,890 Do. do. if Cum. Pref., 1 to 81, 890 a 7 ro 1% 1% | 2— 2% 2— 2 ae ee Pe 
,000 Do. do. 4% Perp. 1st Mort. Deb. "Bk, | Stock | 4 4% 4% | 4% | 89— 92 89 — 92 <e oe oy 
25,000 | | General Electric Co. (1900), 6 % Cum. Pref, as 10 5 g 5% 5% a . = Pi - os a t 
200,000 Mort rt. Deb. . | Stock 4 4% 4% % Aa se a 70/44 776 
78,000 | Gt. N, & City Rail Pref. Ord. *A” 4 % 1 to 78,000 10 ee 8% 4% 4% 4 3t } 
96,000 | Greenwood & —_— Z % Cum. Pref. oF, jo | ae oo 1% 1% 1% 107— 114 10}— 11 oe ee ee 
80,000 Do. 5 % Mort. Debs. Se war | a0 3 5% | 5% | 5% | 100 —101 100 —101 534 a ; 
a Henley’s ig 7, ). ‘Telegraph wake, ae + ne sont : . % | 15 4 . 2 ue 7 » .— rf 24 ; 
, 0. 0. ef 4 +— oe ee 
41,978 | Do. ao. 4% Mort. Deb. Stock | Stock 48 42 42 42 107 —109 xd 107 —109 xd | 1084 ae ae 
108,022 | Do. Scrip. Allpaid ..| .. ne are = oe 5TA— 594 57h— 594 oe ee oo 
50,000 | India-Ruober, Gutta Pecks & Telegraph Works... | 10 10% 10% 5 % 10% a 18 17 = 18 ne ee a 
87,500 {Liverpool Overhead Railway, Ord. oo | 20 14% 12% 13% | Nil — 13 3— 18 oe a . 
10,000 |+ 0. Pref. £10paid ..| 10 5% 5% 5% |}|5% | 4- 6 en a oe He 
600,070 | London United Trams (1901), 1 to 50,007... card Gee *s 8% 6% 8% | —i8 8— 8) ae oe + 3 
899,930 Do, do, 60,008 to 100,000 (£4 paid) os 10 oe 8% 6% | 83% | 1— 38 i — a ze . es 
125,000 | Do. do. 5% Cum, Pref., 1 to 125,000 .. | 10 oe 5% | 5% | 5% | BE % Bi 9 oD ce te 
1,331,000 | Do. do. 4% 1st Mort. Deb. Stock oo | 300 +s 4% 4% 4% | %— 99 96 — 99 914 97 oe 
314,016 | Metropolitan Electric Trams, Defd. .. as ee | 1 Nil Nil Nil 3% | 4— 3 4— 3} 2/9 ws ee 
500,000 | 0. 5 % Cum. Pref. os selip wee 5% 5% 5% 5% | 4-1 Dae 1 ad ee ee 
850,000 | Do. 44 % Deb. Stock Red. 100 | ae | 48% | 489 | 102 —104 102 —104 ‘ ie 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 ae te oh ©Se 6% 6% | 42— 54 43— 6 + .- —¥ 
24,500 | Potteries E. Tre., 20,001 to 40,000 & 60,001 to 54,500 | 10 ee 5% 5% | 4% | I— 8 ices 8 oe 
24,500 | Do. 5% Cum. Pref., Le een eee | 10 ie 5% 5% 5 |} 8— 9 a of . =. 
245,000 | Do. 44% Deb. Stock .. ° | 100 ; 44% 44% | 44% | 100 —103 100 —103 ee ne 
87,350, | | —— and Maintenance» | 12 20% | 20% | 15 | 15% — B4 32 — 84 a oe 
150,000! | 4 % Deb. Bas., 1 to 1,500 Red. 1909 | 100 4% | 4% | 4 | 4% | 102 —104 102 —104 a = fa 
8,599,200 | Undergl. E. R., Lon., 5% Profit Shar. 8. Nts... ve ae om 5 5% | 94 — 96 94 — 96 942 944 : 
640,000 | Waterloo & City Railway, Ord. Stock ° | 100 BA% BA% BA% | 34% | 100 —103 100 —1€3 | : ae es 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116, 666. | 5 84% 83% Nil | Nil | 1 13 — 1? 20/- as 
66,666 | Do. 8% Cc. P., 30,001 to 80,000 & 125, 001 - 141, _ 5 ee 6% Nil | Nil | 23— 3t 27— 3$ — 60/- oe 
246,806 | Do. 4% Ist Mort. Deb. Stock .- ns 100 ae 4% 4% | 4% | 1783—83 xd} 73 — 83 we ad 
ELECTRICITY SUPPLY COMPANIES. 
| | 
14,000 Bromley (Kent) E.L. & P., 1 to 14,000 5 os 5% | BAG | 4%8 bhR— 6B] CCBA CBE oe -» | ae 
50,000 Bo. do. | 44 % Ist. deb. stock :. 100 .- | 44% “ae 44% | 101 —104 | 101 — 104 102g | 102 |: 
29,877 Brompton & Kens, eer Lt. Sup., Ord., 1 to 20,000 5 B% | 10 4 10 10% 94 | 94 85 fest [Fes 
10,623 Do. 0. 1 %'C um. Pref. 5 q ee 1 1% 8 93 93 sie see lh ee 
800,000 | Central Electric 8u 1, 4% Guar. Deb. Stock .. 100 4 4% 4 4 101 —104 100 —103 xd ee a Ue 
80,000 Charing Cross hog —_— lectricity Supply ° 5 10 8% 8 : 4— 5 | i= 5 ~~ toe CR fee 
80,000 Do. 44 % Cum. Pref. 5 ae 43%, 4 44% 4g— 43 43— 4g te a 
~— Bo. a Git Undertaking "43% Cum. Prt. 4 4 44% 4 ie a ’ - 4s sas nr 
2. 0. 0. oe oe 33— | i 2/6 oe ° 
420,000 Do. do. 4% Deb. Stock Red. .. 10 | 4% | 4 g 4 rei 101 —103 = |_:101 —103 = 
44,486 | Chelsea. Electricity Supply, Ord. ee 5 % rs 6 6% 5a— 5: | - | os 
175,0001 Do. do. 44 % Deb. Stock Red. ° Stock 4: i | 4 & ee 44% 107 —109 } 18 10, ‘a ane) +1 
10,595 | City of London Elec. Lighting, Ord. 40,001—110, 595 10 5 | 6 6 69 104— 1 | 104— 133 102 ceo Th lee 
40,000 Do. 6 % Cum. Pref., 1 to 40, 000 . 10 6 e 6% 6% | 6% 124— 13 | 12h— 18% =| = 124 em! |) cae 
400,0001 Do. 6% Db. Stk., Scrip. wy at 115) all pd. a 5 5% 5% 5% 123 —126 | 128 —126 be woe tl fae 
800,000 Do. 44% 2nd Db. Stk., Prov. Crts.,allpd. | 100 44% | 44% | 44% si 101-103 | -101 —103 a ee 
40,000 County of — Electrical Power, Ord. oe 2 4% 4% | £370 218— 37) 2i5— of | ose oe é 
50,000 Do. do. 5% Pref. .. 5 5% | 5% | 5% 5— 54 5— 5 7 Sor hi nas 
40,000 County of ER Electric Lighting, Ord. 1—40,000 10 4 4% ge | 6s 8— 9 | 8— 9 8} : aa 
80,000 Do. do. 6 % Pref., 40,001— 60,000 10 6 6% 6 6 Y 2 | 114— 124 114— 124 is } os 
400,0001 Do. = 44% Deb. Stock ee oe i 42 ae 4 % 109 —1l2 109 —112 1093 
400,000 Do. 44% 2nd Deb. Stock .. | Stock 44% | 44% | 44% | 101-103 | 101 —103 } 
80,000 Edmundson’ 8 Electric Corporation, Ord. _— ae 5 7 1% 1% 5 %§ 3— it 3}- 4} bees see oe 
80,000 Do. do. 6 % Cum. Pref = 6 | 6% 6% > | s8— 5 a5— 0 93/9 92/6 =i 
820,000 Do. do. 44% Ist Mort D Deb. Stk | 100 44% | 4h 44% 4% | 108 —106 | 103 —106. 5 ae - u 
10,000 | Folkestone, 1 to 10,000 ae 5 oo =| «68% =| «58% % Ba— Re] BA Pi Dy 08 . r 
10,000 Do. 5% Cum. Pref., 1 to 10,000 oe oe 5 oe ces - 5 % 5— 54 — 6 ee ee 
75,000 Do. Aik % 1st. Deb. Stock ee ee oe 100 oo | 4% 44% 44% 101 —104 | 101 —104 1034 ne . 
13,000 | Hove, 1 to 13,000 we ek oes) a 5 ws «| BAH «| «8h OC + 83 _ 8 ; : 
10,000 | Do. New (£610s.paid) .. .. .. «| £8 «- =| 84% | 88% | 9% 1% «8h 14— 8: . . V 
87,309 Do. 4% Deb. Stock .. oe oe oe ee 100 oe | 4% % 96 — 99 | 96 — $9 ° ee ° 
7,300 Do. 44 ‘%, Deb. Stock . ee 100 oe. | gD 44% 449 | 96 — 99 96 — 99 a A oe 
21,000 Kensington and Knightsbridge Electric Ord. 5 10 e |} 12% | 12% |10% 10 — 11 10 — 11 a oi|| os 
90,000 Do. do. do. 4% Deben. Stic. Stock 4 4% 4% 4% 98 —101 | 98 —101 100 Wh | . : 
111,000 London Electric Supply Corporation, Limited, Ord. 8 Nil Nil 8% 4% 2— 2 2— 2% 41/10. : | oe I 
60,000 Do. do. do. 6 % Pref.. 5 6% | 6% | 6% | 6%.) 5— Bh 5— & 6.45 5 bi 
874,395 Do. do, 4%Ist Mort:Deb.Stk.Red. Stock 4% | 4% | 4 2 | 4% | 98 —101 98 —101 
200,000 Metropolitan oC Supply, 1 to 100,000 . 5 13% | 83% | 10 10 % 8i— 9} 8-— 9 e3 8 — 4} 
76,121 Do. 44 % Cum. Pref. 1—71, 106, “£8 pd. 5 44% 44% 44% it 5g— 52 68— 5 33 . 
220,0001 Do. 4% % 1st Mort. Deben. 'Btock ee oe 44% | % 44% 44% 110 —114 110 —114 ‘ 
250,0001 Do. % Mort. Deben. Stock Redem. Stock % % % Br 95 — 97 95 — 97 96 oo or 
250,000 Midland Electric Corporation, 44 % 1st Mort, ape 100 44% | 44% 44% 44% 101 —103 100 —103 ; ‘ ; — 
75,000 a on-Tyne, 1 to 75,000 he 5 cs 6 | See 8% 8% R-— 7 T— 8h | + 3% 
75,000 5 % Pref., 1 to 15, 000 : ve 5 - 5% 5 % 5 % 6— 6 5g 63 os | 18 
10,852 | Notting Pein Electric Lighting ee 10 6% 6% 7 Th% 13 — 14 13 — 14 7 
64,000 Do. do. 4% Ist Mort, Deb... + | 100 4% 14% | 4% | 4% 97 — 99 97 — 99 és = | 5 
18,500 Oxford, 1 to 96 _— ona to 18,810 ° ° oe 5 oe 64% 7% | 7% 4— 7 ° bo Ss 
60,000 Do. 4% Deb oe 100 “s 4% 4% 4% 99 —101 99 —101 . | ee 
40,000 St, James’ and Pall d Mal Blectric Light, Ord. :. 5 ne 143% | 144% | 124% 104— 114 105— 114 . | . 
20,000 Do. do. 1% Pref. 20,081 to 40,080 | 5 1 1% 1% — 8 os é | 
150,0001 Do. do. 84 % Deb. Stock Red... 100 84% 84% 96 — 98 96 — 98 z 
12,000 Smithfield Markets Electric Supply, Ord. 5 2 4% | 4% | 4% | 23— 2} 23— 2} ° | ee 
60,000 Do. do. do., A? Deb. Btock | Stock | 4 4 | 4 & | 4% | %— 80 16 — 80 : ° a ath 
65,000 South London Electricity Supply, Or ee | 6 | 1 8 | 4 | 4% 8— 23— 60/74 es | —% 
103,700 | South Met. Elec. Lt. & Power ( Ord.. eo, om | il | Nil | Nil | 25% | 3— — . co | os 
85,368 (Late Blackheath and Greenwich 1% Pret. . | a | wt} ay] 9% 1 7% | | al ‘ie | 6 
148,292 Dist. E.L.Co.) 44% Ist Deb. Stk. 100 | 44 se | 44% 44% 163 —105 | 103 —106 ° ee 
60,000 Urban Electric Supply, Ord. 7 | 6 | oF B® | 5% | 5% | ag 2 if ya 
A 10. oO. um. ref. ° | ) 5 | _ | _ we ‘ 
200,000 Do. : 43% lst Mort. Db. 8tk.Red | 100 | .. | - | 4a 44% | 100-102 | 100—102 | 1003 ate eee 
110,000 | Westminster Electric Supply, Ord. .. . 56 | 12% | 18% | 14 @ 13% | 10—11 | 103— 114 eo il, ase. 1 OO ae 
98,161 Do do, 4% Cum, Pref, 6 | 56% | 6% | 5% | 5% 55.— 5% | Sh— ih onl eae eee 
| (Originally 5 5 %— Red. to 44 % from 3lst Dec., 1905. ) | | | | 
——_—_—__— —— game oe LL ee eee eee See ea ee EE Ae ve 
Shares not officially quoted :—Mackay Companies, ord., 77—19, Pret. 77— eter 
+ Unless otherwise stated all shares are fully paid. § besos dividends. tal 
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(Bank rate of discount 4 per cent. (May 3rd, 1906). e | 
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effected by simply pressing home the hasp into the sheath. It is 
NEW ELECTRICAL DEVICES, FITTINGS, impossible to ak with the seal without the fact being very 
AND PLANT. plainly apparent, and yet it can be easily broken without key in 
case of emergency. The seals are of thin copper, and are supplied 
in convenient form for the pocket, and are applied without any 
The ** Venner” Time Switch. tool. In addition to every hundred seals bearing a different 
a pensiiiie: euciiiiddl ae tales pee ae, number for ready identification, they can also be indelibly signed 
We recently published an inquiry by “J.C. L. V.” as to a — 1. means of an ordinary lead pencil. 
ible time switch, and forwarded to our correspondent several i 
ies. The fact that two central station engineers strongl : 
»mmmended a certain switch which they had recently tried with Photographic Are Lamp. 
sfactory results, led us to invite the makers to furnish us with 
ticulars of the device, of which one form is illustrated here- 
ih. The special features claimed for this switch are: Rapidity 
make and break; wide range of setting (5 mins. to 23 hrs.) ; 


The accompanying figure shows the Jandus photographic arc 
lamp of the enclosed type, concerning which Mussrs. DRAKE AND 
Goruan, Lrp, have just issued a new circular. The advantages of 
thellamp for portraiture, on account of its high actinic power, are 














PuotocraPHic Arc Lamp. 





THE ‘“ VENNER”: TIME SWITCH. 


simplicity. The clock is hand-wound, and runs for over 35 pointed out. It is also recommended for very rapid printing ; patent 
s with one winding. The figure shows the switch mechanism reflectors are fitted inside the globe, ensuring @ good even light 
ve the clock, and the divided dial carrying the “on” and “ off ” over the whole negative. Some figures as to cost and current con- 
ds, which are clamped securely by the nut seen on the front of sumption are stated, also results of —_ experiments ; a list of 
dial. The contact is quick at make as well as at break, and the prices of lamps for p.c. and .c. is given. 
hanism appears unlikely to get out of order. The switch can Portable Wattmeter. 
made selective, omitting any day, or days, in the week, and a 
ety of other types is made for different purposes. 
ne of cur correspondents used this switch to control a three- 
ise network, star-connected, at 200 and 347 volts (with neutral 
id), and says it is suitable for street lighting purposes on a three- 
ve network, controlling up to 50 amperes in each lead. Another 
da number of the switches in connection with two-rate meters 
motor circuits, public clock lighting, &c., and found them to 
wer well, 


A neat portable wattmeter with horizontal scale for general testing 
has been brought out by Messrs. Ketvin & James WuHIrTsE, LTp., 


The * Shurlock * Lock Seal. 


lussrs. EvergTT, Epecumse & Co., Lrp., of Collindale Works, 
endon, N.W., have recently put on the market an exceedingly 





og 
a 


Pwror, 


— 


KguviIn PoRTABLE WATTMETER, WITH Two AMPERE-RANGES. 








‘~¢ 


Tur “Suurtock” Lock SEan. 





of Glasgow, and is illustrated herewith. ‘The instrument isfof the 
electro-dynamometer type, with coils arranged astatically, so as to 
ver and effectual little device for sealing prepayment and other be uninfluenced by external magnetic fields, including that of the 
eters, also mail bags, &e. The locks are supplied with hasps earth ; the case is made of non-conducting material, to prevent 
table for any hole from 50 mils in diameter upwards; these eddy-currents, and the scale is of the mirror type, free from 
sps are supplied either flat or of round steel. The figure shows parallax, and direct reading, with pointer on edge. The instru- 

lock ready to be secured to the article to be sealed; this is ment is suitable for use on both a, and p.c., and is unaffected by 
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wave-form, while the accuracy is independent of the power factor 
within practical limits. By means of the plugs shown in the 
figure, two ampere-ranges are obtainable. 

A pamphlet issued by the makers gives concise instructions, 
with diagrams, for measuring power on one, two and three-phase 
circuits, and with the aid of the curve which we reproduce here- 
with, using two wattmeters, the value of the power factor in an 
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unbalanced three-phase circuit can be determined. Messrs. Kelvin 
and James White will forward a copy of this curve on a larger 
scale to any engineer who desires it. 


Connector for Motor Starters. 


The question of proper connections for the ends of resistance 
coils, although apparently simple, is one which presents consider- 
able difficulties. Ordinary terminals are of no use, as they work loose 





Veritys’ ParENT CONNECTOR. 


and are awkward to connect when a wire is stretched into the form 
To twist the ends of the wires together is good as far 
ii does not lend itself to facility in renewals. 


of a helix 


as it goes, hut 




















VERITYS’ PATENT CONNECTORS. 


Solder, of course, must be avoided. In VeERrrys’ patent connector 
for motor starters, and motor and dynamo regulators which we 
illustrate, a pin of about ,% in, diameter passes through a ¢ in. 





plate. The pin has a hole drilled through it axially on one side, 
and on the other side is screwed and fitted with a small nut and 
washer. The wire from the resistance coil comes through a 
small porcelain insulator, and is merely passed through a small 
hole-in this pin, which is then screwed up tight. This forms a 
good connection for the coil, and the plates can be fitted with 
either two or more pins depending upon the number of ‘con- 
nections to be made, and according to whether the coils are ip 
series or parallel. 

The ends of the wires are bent over the top of the plate which 
prevents the remotest chance of them getting free; but it is a very 
simple matter to renew any coil. ‘ 

This device, which is protected by patent, is used on all Aston 
starters and regulators of 10 H.P. and over. 








THE KING EDWARD VII. SANATORIUM. 


Tuts Institution, which is situated at Midhurst, Sussex, was opened 
by his Majesty the King on Wednesday. 

Mr. E. R. Dolby, M.Inst.C.E., of Westminster, has acted as con- 
sulting engineer for the engineering works. These may be divided 
into the following parts:—Steam generating plant; electric 
lighting, telephones and bells; heating and hot water service; 
laundry ; lift; kitchen; miscellaneous. Of these the electrical 
portion only are of interest to our readers. 

The steam generating plant consists of two Lancashire boilers, 
each 30 ft. long x 7 ft. Gin. diameter, built by Messrs. Galloway Bros., 
Manchester, for a working pressure of 160 lb. per sq. in. A Green's 
economiser is fixed in the back flue, and the scrapers are actuated 
by a small steam engine. The stokehole is about 10 ft. below 
outside ground level, so that the coal can easily be delivered from 
carts. 

The steam piping in the boiler house is of mild stecl throughout, 
and in duplicate. 

Adjoining the boiler house on one side is a workshop containing 
the usual machine tools, driven by an electric motor, and on the 
other side is the room occupied by the feed pumps, hotwell, &c. 

The feed pumps are by Messrs. G. & J. Weir, Ltd., Glasgow, and 
are fixed close to the hotwell, which is a large closed cast-iron tank 
into which all the condensed water from the stcam traps is carried, 
and also the cooling water which passes through the engines. 

From this room access is obtained to the engine room; this 
is 53 ft.6 in. long by 35 ft. wide and 11 ft. 6 in. high, and in it 








GENERATING PLANT at MIDHURST SANATORIUM. 


are installed the electric lighting sets and the calorifiers, pumps, &c. 
The walls are of white glazed brick throughout, and the floor is 
paved with dark red tiles. 

Messrs. Foote & Milne, Ltd., Westminster, were the contractors for 
the electric lighting, telephones, &c. The electric generating plant 
consists of three combined sets, each comprising one of Messrs. 
Willans & Robinson’s compound high-speed engines, each capable of 
developing 48 B.H.P. at 150 lb. pressure and a speed of 470 r.p.m. 
Each engine is coupled to a compound-wound dynamo made by 
Messrs. Newtons, Ltd., Taunton, giving 250 volts and 100 amperes. 
Two of these sets are sufficient to supply the maximum demand for 
light and also the current for the various motors. 

There is at present no secondary battery, as it was considered desir-. 
able to limit the initial cost of the plant, and moreover the heating 
plant is so designed as to use the exhaust steam, so that the running 
of one set on a comparatively light load at night is not 80 
uneconomical as it might appear. 

The electric cables from the three sets are carried to a white 

marble switchboard let in flush with the wall and surrounded by 4 
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te 


ak frarae. Access is obtained from the pump room at the back. 


' pon the board are mounted Kelvin voltmeters, amperemeters and 


1 


k 


q 


Ny 


tomatic cut-out switches. 
From the board are carried two feeders which supply a ring main 
ich passes round the subways below the main buildings, and the 


-twork is so arranged that in case of accident to one feeder the 


er would still be able to give a supply of current. From the 
main are taken branches to the various distribution boards. 
‘he wiring is chiefly run in wood casing of segmental section on 
face of the walls so as to afford easy access to the wires while 
viding no lodgment fordust. The principal rooms are, however, 
-ed in steel tube sunk in the plaster or behind the tiles. 
he fittings in the chapel, dining hall, &c., are of an ornamental 


viracter, but elsewhere they are of strong simple design. 


‘here is a complete system of telephones with an exchange in 
porter’s lodge, and also a very complete system of electric bells, 
bell pushes being so designed that a telephone can be hung 
1 each push to enable a sick patient to communicate directly 
n the nurse on duty in the service room. 

he laundry contains the usual plant, but special reference 
ald be made to an electric ironing machine. The iron is heated 
the electric current instead of by gas. An electric motor is 
{on top of the airing room, and this drives the whole of the 
ting and machinery. 

n electric passenger lift of special design has been put down by 
srs. Waygood & Co., Ltd., of London. The motor and gearing 
placed in the basement. he car is merely a platform with 
s and back, but no roof, and it is suspended at the sides. The 
rol is of the most recent press button design, so that no 
idant is necessary, and the safety apparatus is of special 
m. The car is built to carry a load of 12 cwt. at a speed of 
ft. per minute. 

vacuum cleaning apparatus is installed in the feed pump room 
r the boilers; this is driven by an electric motor, and will be 
for cleaning the carpetsand mats so as to avoid any chance of 
lissemination of infected dust. The apparatus was presented 
e sanatorium by the Vacuum Cleaner Co, of London. 





THE CONTINENTAL 
‘ LECTRICAL ENGINEERING INDUSTRY. 


Tur Errecrs oF HIGHER Import DutisEs. 


proposals contained in the new tariff contemplated by Spain 
provoked an outcry in -different manufacturing trades in 
uany, and particularly on the part of the electrical industry. 
representatives in Spain of Teutonic electrical firms urged the 
r to at once take action in official circles, while the association 
he preservation of the economic interests of the German 
rical engineering trades lost no time in addressing a petition 
e Imperial Chancellor, pointing out that the Spanish tariff 
cted an increase in many cases of from 8ix to seven times the 
nt of the existing duties, that objections had to be lodged by 
1 30th, and that the coming into operation of the tariff on 
Ist next would exclude German manufactures from that 
ry. It is mentioned that the value of German electrical 
rts to Spain amounted to £225,000 in 1905. 
« surprise caused by the publication of the new Spanish tariff 
been preceded by an interesting paragraph in the report for 
of the Dresdner Bank, which co-operated in the establishment 
e North German Marine Cable Works Co., of Nordenham, and 
Hast European Telegraph Co., which owns and works the 
tunza-Constantinople cable. After stating that the inland and 
gn enterprises of the electrical industry made good progress 
105, the report remarked that it appeared as if the brisk 
oyment of the works and factories would extend over the 
al period incidental to the coming into operation of the 
ased import duties. At the same time the réstrictive effects 
the pis it was submitted, might possibly make themselves felt 
er or later, 


GERMAN COMPANIES, 


¢ Bergmann Electricity Works Co., of Berlin, in the course of 
report for 1905, states that a further development in the business 

place, the total turnover increasing from £535,000 in 1904 
660,000 last year. The prices of manufacturers did not always 
w the continual advance in the rates for raw materials, and it 
nly been possible to dispel the disproportion in recent months 
the German works agreeing among themselves to increase 


itions. A few items from the accounts are given below for 
ast two years :— 

1905. 1904. ° 
Share capital £500,000 £425,000 
Net profits 3 fe , 105,380 97,640 
Dividend, per cent. ... st 18 18 


« additional capital of £75,000 in 1905 particiyates in the 
tend to the extent of one-half. It is pointed out in the 
tors’ report that the company has taken up the construction 
resh manufactures, including electricity meters. The glow 
p factory yielded satisfactory results, and although the pro- 
‘on could be considerably increased, the company preferred to 
nge a price agreement with the glow lamp syndicate on the 
‘ of a fixed output, in order to prevent underselling. A special 





share in the expansion of the undertaking was taken by the machine 
department. As a result of the increased call for lifting 
appliances and for mining plant, it {is proposed to largely extend 
this department as the brisk demand for these special classes leads 
to the assurance that their production in bulk will be remuncrative. 
The new shop for the construction of turbines on the Rateau 
system will be ready in May, and the work will then be under- 
taken to the full extent contemplated. The prospects for the 
current year having regard to the sales in the first quarter are 
stated by the directors to be entirely favourable. 

The directors of the Hartmann & Braun Co., of Frankfort-on- 
Main, in reviewing the satisfactory progress of the undertaking in 
the past five years, state that the year 1905 was a period of extra- 
ordinary development. The curves relating to quantity and value 
of the production continue to recede from each other. The former, 
for instance, increased by 50 per cent. in the five years, but the 
value of the output only rose by 28 per cent. in the same period. 
After providing for working expenses and writing off £8,371 for 
depreciation, as contrasted with £6,800 in 1904, the accounts 
indicate net profits of £20,493, as against £19,157 in the preceding 
year. A dividend is to be paid at the rate of 10 percent ona 
share capital of £85,000, as compared with 9 per cent. in 1904. 
The instructional workshop for intending makers of instruments of 
precision seems to answer its purpose, although the directors again 
state that difficulty is experienced in obtaining well-trained 
workers for delicate mechanism, a difficulty which the workshop in 
question seeks to overcome. As to the future prospects, the report 
states that a gratifying increase in the value of the orders has 
taken place in the first quarter of the present year, but it cannot 
yet be said what effects the new treaties of commerce will have 
upon the electrical industry. The French Government have raised 
the duty on the products made by the company by 25 per cent., and 
if the further advance demanded by the Chambre Syndicale de 
l’Industrie Electrique were agreed to, the tariff would become 
entirely prohibitive. 

The past year, according to the report of the Land und Seekabel 
Werke (Land and Marine Cable Works), of Cologne-Nippes, afforded 
the company uniform and good employment throughout the 12 
months, and the turnover materially increased as compared with 
1904. Large orders were received, among others, from countries 
which, under the new treaties of commerce, raised their import 
duties on cables. The higher prices of raw materials did not always 
render it possible to advance the quotations for manufactures toa 
corresponding extent, this being specially the case in regard to 
insulated conductors. An improvement in the latter respect is so 
far to be noted that better qualities, although slowly, are making 
progress both in the inland and the export market. The two years’ 
financial results are as follows :—. 


1905. 1904. 
Share capital (paid up) .. £262,500 £262,500 
Net profits ... ai i .. 28,308 21,844 
Dividend, per cent. ad 8 6 


The directors state that the financial participation in the 
Russian cable factory has been terminated and extinguished 
from the investment account, but the latter now contains 
preference shares of the North German Marine Cable Works, 
of Nordenham. An extension was made in the apparatus 
branch, which until then was mainly concerned with the production 
of protective and safety appliances for installations, by the acquisi- 
tion of a business at Hanover for the manufacture of measuring 
instruments of precision. The present year is expected also to yield 
satisfactory results consequent upon the orders on hand and the 
favourable course of the electrical trades. 

The Gesellschaft fur Elektrische Unternehmungen (Company for 
Electrical Enterprises), of Berlin, isan investment company of con- 
siderable proportions. In the report of the directors reference is 
first made to the decision of the extraordinary meeting last 
November to increase the share capital by £375,000 as from January 
1st, 1906, for the purpose of exchanging the new shares for shares 
in the Neckar Works Co., of Hisslingen, and for shares in the Kieff 
Electricity Co., the latter of which are now entirely in the hands of 
the Berlin Co. The company also participated to the extent of 
£250,000 in the Rhenish Electricity Works Co., of Essen, which is 
seeking to establish a large monopoly in regard to the supply of 
light and power in Rhenish Westphalia. Coming now to the 
accounts, the financial position is shown brietly as follows :— 


1905. 1904, 
Share capital £1,500,000 £1,500,000 
Bonds ... 1,750,000 1,750,000 
Net profits am 140,245 113,404 
Dividend, per cent. 74 6 


It will be understood that the fresh issue of ordinary shares 
amounting to £375,000, which will bring the total shares up to 
£1,875,000, does not come into consideration in the accounts for 
1905. The accounts indicate that although the interest received 
from investments realised £90,C00 more than in 1904, the profits 
from the sale of securities declined by £60,000 as compared with 
the preceding year. Among the company’s investments, which are 
booked at the value of £3,554,500, may be mentioned shareholdings 
in Brown, Boveri & Co., the British Thomson-Houston Co., the 
German Transmarine Electricity Co., the Anglo-Argentine Tram- 
ways Co., and the Berliner Telephone Works Co. 

The report of the Voigt & Haeffner Gesellschaft, of Frankfort- 
on-Main, states that the large appropriations which were made in 
1903 and 1904 for improving the firm’s manufactures, have 
answered their purpose and led to a considerable augmentation in 
the turnover. The inland business in 1905 increased somewhat 
greater than the growth in the export trade. Having regard to the 
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adoption, for improved methods of working, of machines and 
machine tools of the most modern type, and the consequential 
depreciation of the old plant, the directors have written down 
the value of the latter by an extra amount. As gross profits, 
the accounts show £43,244, as compared with £26,301 in 1904, and 
net profits of £14,263, as against £5,158. It is proposed to pay a 
dividend of 7 per cent., as contrasted with 4 per cent. in the 
preceding year. The directors state that the turnover in the first 
quarter of 1906 has been twice the amount of that in the corres- 
ponding period of last year, and that results at least as favourable 
as in 1905, may be expected for the current year. 

The following is a list of the dividend announcements of other 
companies for the past two years .— 


1905. 1904. 
Ludwig Loewe & Co. a oe eae 12 10 
Mix & Genest... y ae ae Fe 8 %3 
Deutsche Kabelwerke ae as se 7 5 
Gesellschaft fur Gas und Elektricitiit ... 6 54 
Dr, Paul Meyer Gesellschaft ar ee 64 4 
Voltohm, Seil und Kabelwerke _... aac 3 nil 
Vercinigte Isolatoren Werke (first year) ... 12 _ 


Swiss COMPANIES. 


The shareholders in the Aluminium Industry Co., of Neuhausen, 
were informed by the chairman at the recent general meeting that 
the convention of aluminium producers, which had been in opera- 
tion for five years, would expire atthe end of 1906, and the 
renewal of the agreement was improbable. According to the 
report presented at the meeting, all the company’s works were 
fully employed during 1905, and in order to keep pace with the 
increasing demand for the metal, the company acquired, on the 
basis of a concession for 99 years, water power rights on the 
Navizance and Rhone, near Siders, in the spring of last year. The 
new works were already in hand, and the first part of the plant 
would be in operation within a year, the necessary capital being 
provided by the issue of £400,000 in additional shares ranking for 
dividend as from January Ist, 1906. The report stated that the 
favourable results for the past year were again materially con- 
tributed to by the branches carried on in connection with the 
principal manufacturing department. The following figures are 
extracted from the report :— 


1905 1904 
Share capital (paid up £520,000 £320,000 
Obligations . Ae _ i 229,200 232,000 
Gross profits : 3 : 189,967 129,940 
Depreciation 5 se i 84,000 49,430 
Dividend, per cent. ais ‘ 22 18 


The amount distributed as dividends in the past six years totals 
964 per cent., or an average of 16 per cent. for that period. All 
the works are fully occupied at the present time, so that the 
prospects for the current year are favourable. At the same time, 
as the chairman recently intimated to the shareholders, no 
guarantees exist that the company will continue to be free from 
competition in the future. 

The report of the directors of the Alioth Electricity Co., of 
Basle, states that notwithstanding the general development in the 
electrical engineering industry during 1905, it was impossible to 
bring prices to a level which would yield equivalent results. 
During the year the company delivered 871 transformers of a total 
of 23,367 Kw., and 3,019 dynamos and motors of 51,081 kw. The 
profits amounted to £23,224, as compared with £19,114 in 1904, 
and after providing for depreciation, the balance remaining allows 
of the payment of 5 per cent. on the priority shares, being at the 
same rate asin the preceding year. The holders of ordinary shares, 
however, do not reccive any dividend, this having been the case 
alsoa year ago. The total share capital of the company is £240,000, 
apart from £120,000 issued in the form of bonds. 

The Schweizerische Gesellschaft fur Elektrische Industrie (Swiss 
Electrical Industry Co.), of Basle, which is an investment company, 
belongs to the group associated with the Siemens & Halske Co. 
In addition to an obligation issue of £1,200,000, the company has a 
paid-up ordinary share capital of £400,000 out of a total nominal 
amount of £800,000. The accounts exhibit net profits of £28,707 
for 1905, as compared with £27,660 in the preceding year. It is 
proposed to pay a dividend of 6 per cent., as contrasted with 5 per 
cent. paid in 1904. The company is interested, among others, in 
the Mexican Light and Power Co. 

The Motor Gesellschaft fur Angewandte Elektrizitat (Motor Co. 
for Applied Electricity), of Baden, is closely associated with 
the firm of Brown, Boveri & Co., and its operations extend to the 
working of central stations and investments in electrical enter- 
prises. At present the company has a paid-up capital of £452,000, 
and an obligation issue amounting to £320,000. The accounts for 
1905 show net profits of £30,843, as compared with £24,690 in the 
preceding year, and a dividend of 6 per cent. has been declared on 
the paid up capital, this comparing with 5 per cent. paid in 1904. 
The remainder of the additional share capital, which was decided 
upon in June of last year, will be issued shortly, and will bring the 
total capital up to £600,000. 








Stockport Lighting.—The 'l'.C. has decided to extend an 
existing main to Davenham to afford this district a supply of 
electricity for lighting. A guaranteed rental at the outset of £30 
per annum had been obtained. 


THE EFFICIENCY OF CONDENSERS AND 
ITS EFFECT ON POWER STATION 
COSTS. 


A commentary and cordllary on Prof. Weighton’s Paper.* 


By R. M. NEILSON. 


Tue exhaustive experiments which have been conducted 
during the last eighteen months by Prof. Weighton, at the 
Armstrong College, Newcastle-on-Tyne, have brought to 
light certain facts about condensers and certain laws relating 
to the condensation of steam which are of the utmost 
importance to those concerned in the manufacture ind 
running of condensing plants. 

We are, however, concerned in this article only with the 
bearing of the subject on electric power station costs. ‘The 
efficiency of a steam-driven electric power station depends 
on many items. One of these items is the efficiency of thecon- 
densing plant, and in steam turbine stations this item is of 
very great importance. It is hardly necessary at this date 
to mention that at high vacua, such as are usually aimed at 
in the running of turbines, an increase of vacuum of 1 in. of 
mercury reduces the steam consumption of the turbine per 
KW.-hour from 4 to7 percent. This is excluding the steam 
or the mechanical or electrical energy taken to drive the 
pumps. It is obvious, therefore, that the efficiency of the 
condensing plant has a most important influence on the 
station coal bill. This is recognised at the present day by 
power station engineers, but the full effect which condensers 
exercise on power station economy has hardly been generally 
appreciated. 

The total cost per unit generated is affected by the con- 
densers in several ways, and it will be convenient to consider 
these one by one. 

In the first place, the attainment of’a high vacuum 
absolutely depends upon the design and proportions of the 
condensing plant. Unless a plant of suitable nature and 
capacity is employed, a high vacuum cannot be obtained. 
It should be noted—and it cannot be too strongly emphasised 
—that the capacity of a condenser is not simply a question 
of amount of cooling surface. It is much more a question 
of arrangement of cooling surface and of general design. 
One condenser may have an ultimate capacity many times 
greater than another, although the two have exactly the same 
cooling surface. For example, condensers of the ordinary 
marine type are capable of dealing with a maximum of about 
10 to 12 Ib. of steam per sq. ft. of cooling surface at a 
vacuum of, say, 27in. A condenser of the ‘* Contraflo” type 
tested by Prof. Weighton easily dealt with 35 lb. of steam 
per sq. ft. of cooling surface, even when the vacuum was as 
high as 28°57 in. (referred to a 30-in. barometer). 

The first rule to be stated is, therefore, that to obtain a 
high vacuum a condenser of suitable design and proportions 
must be employed. The most suitable condenser is not 
necessarily the most expensive. 

The second way in which the condensers affect the power 
station costs has reference to the amount of cooling water 
required to condense a given amount of steam. Confining 
ourselves to surface condensers, which are usually employed, 
and are generally to be recommended, these differ among 
themselves to a great extent. Prof. Weighton experimented 
with a surface condenser of a very usual type, in which 
the circulating water made two passes through — the 
tubes. With this condenser, which for distinction may be 
termed the “old type,” about 42 lb. of circulating water, 
entering the condenser at 50° F., were required per Ib. of 
steam at a vacuum of 28 in. With a condenser of the 
* Contraflo” type he found that with the circulating water 
entering at the same temperature only 24 lb. were required 
per Ib. of steam at the same vacuum. ‘The “ Contraflo’ 
condenser, therefore, required only 57 per cent. of the water 
required by the * old type” condenser. 


* Paper by Prof. R. L. Weighton, read before the Inst. of Naval 
Architects, April 5th, 1906, on “The Efficiency of Surface Con- 
densers.” 
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When the water is obtained for nothing, or for a fixed 
annual charge irrespective of the quantity used, the reduc- 
tion in amount of water used only reduces the cost of the 
pump and the power absorbed by it. In many stations, 
however, water has to be paid for by meter at a high rate, 
and condensing can only be adopted by employing means 
such as a cooling tower for cooling the circulating water and 
using it over and over again, supplying a little fresh water 
to make up for leakage and evaporation. In such a case a 
reduction in the amount of circulating water to the smallest 
possible amount is of the utmost importance; and it may 
he quite possible by a good choice of a condenser to reduce 
ithe cost of the cooling tower by 30 to 40 per cent. There is 
also a saving to be effected in the cost of pumping the water 
up to the distributing troughs in the cooling tower. It is 
true that the smaller the quantity of circulating water used 
per lb. of steam, the higher is the temperature of the circu- 
lating water when leaving the condenser, and, therefore, the 
more heat per Ib. has to be taken out of it in the cooling 
tower. It is, however, much easier to cool the small quantity 
of relatively hot water than the large quantity of cooler 
water. 

The third way in which the condensers affect the power 
station costs has reference to the temperature of the water 
delivered to the hot well from the condenser. If the boiler 
feed is taken from the hot well, as is usually the case, the 
hot well temperature of course governs the amount of heat 
which has subsequently to be added to the water to bring 
it up to boiling point in the boiler, and therefore affects the 
coal consumption. Now the temperature of discharge of the 
condensed water from the condenser varies in practice to an 
extent quite sufficient to appreciably influence the coal bill. 
In Prof. Weighton’s tests, the “old type” condenser at all 
vacua over 27 in. discharged the water of condensation at a 
temperature from 10° to 15° F. below that obtained in the 
case of the “Contraflo” condenser. Now an increase of 
11° or 12° in the temperature of the hot well will allow of 
the boiler generating at least 1 per cent. more steam on the 
same coal consumption ; or, with the same demand for steam, 
will reduce the coal bill at least 1 per cent. while slightly 
increasing the reserve boiler power. 

The fourth way in which the condensers affect the power 
station costs has reference to the manner in which they adapt 
themselves to deal with varying amounts of steam. Few 
electric power stations are so fortunate as to have a high 
load factor ; and the total exhaust steam to be condensed 
per hour varies greatly. When each engine has its own con- 
denser, some of the condensers may be given a nearly constant 
supply of steam, but some at least will have to deal with a 
varying amount. _It is, therefore, important that the con- 
densers should be able to adapt themselves to deal effectively 
with any amount of steam which may be given them up to 
their utmost capacity. That is to say, it is desirable that the 
required vacuum should be obtainable with a low consump- 
tion of circulating water and a high hot well temperature, 
not only when the condenser is working at its rated capacity, 
but when it is dealing with any greater or less amount of 
steam within its working limits. 

Prof. Weighton’s tests on one of the “ Contraflo” con- 
densers illustrate well what is desirable in this connection. 
This condenser within the limits of the series of tests, /.¢., 
from 700 Ib. of steam per hour to 2,000 Ib. of steam per 
hour, used a practically constant amount of circulating water 
per lb. of steam for a given vacuum. This shows that in 
this condenser the increased coefficient of transmission of 
heat through the sides of the tubes due to the increased 
velocity of the circulating water when the condenser was 
condensing at a high rate, must have exactly compensated 
for the reduced time that the water was in contact with the 
tubes—a point of considerable interest. The hot well 
temperature was also practically constant for a given vacuum. 
The condenser was thus equally good when dealing with 
large.and with small amounts of steam. It is unnecessary 
to emphasise the importance of this, which will be obvious 
to power station engineers, 

Condensers constitute an important part of a power 
station equipment ; they exercise a considerable influence on 
power station costs ; and their selection calls for mach care 
and good judgment. 









STANDARDISATION OF RUBBER 
MIXTURES. 


By DONALD 8S. MUNRO. 


Buyers of electric cables have to take much on trust. They 
can measure the length, area and conductivity of copper. 
They may test the insulation resistance and electrostatic 
capacity per unit of length, under certain conditions. They 
may subject the dielectric of a given cable to pressures con- 
siderably more than the working pressure. They may cut 
off a portion and find the pressure at which it breaks down. 

The thickness of insulating materials may be measured. 
The various insulating substances may be tried by sundry 
— tests, or by the amount of ash left on burning. 
“inally, these substances may be chemically analysed. 

In practice, however, chemical analysis and, indeed, 
many of the other tests, are neither convenient nor con- 
clusive. 

The buyer is told, and he soon learns by experience, that 
with very inferior material it is possible to make a cable 
which will comply with almost any specification, and pass 
nearly every test except the all-important one of time. 

Not only by various makers but by each, cables are offered 
of widely varying price, yet to all appearances alike. No 
wonder the idea gets abroad that they are alike—except in 
price. 

In this country we have had to fall back on the good old- 
fashioned business principle of putting entire trust in makers 
of good reputation. 

In America and on the Continent of Europe, if we may 
judge by what is said, this method has not always proved 
satisfactory to buyers. 

Mr. John Langan, in a paper presented to the American 
Institute of Electrical Engineers in April, laments the 
helplessness of the engineer in this question and discusses 
difficulties and remedies... He deals chiefly with rubber 
cables, which are so greatly used in the United States, 
especially for‘high voltages underground. 

In his paper he criticises the rules of the National Code, and 
of the Board of Fire Underwriters. He points out the 
unreasonable figures embodied in these rules, and the dis- 
advantages of subjecting a cable to a definite high voltage 
per unjt of thickness of insulation ; for the dielectric strength 
of an insulator is not always proportional to its thickness ; 
it varies with care in manufacture. By such a test a cable 
may bestrained and permanently injured, and it is not always 
possible to get the specified test pressure. 

He refers in some detail to the well-known fact that most 
electrical tests are no guarantee of durability. 

He does not, however, set little store by such tests, but he 
very properly attaches much importance to such physical 
tests as maximum elongation of rubber without fracture ; a 
definite elongation and prompt and vigorous return to its 
approximate original length, and gives figures for these. 

Mr. Langan asked a number of well-known makers to 
submit samples of a 20,000-volt cable; the insulation to 
contain not less than 30 per cent. of fine Para free from all 
shoddy, rubber substitutes and the like, and to comply with 
certain definite electrical and physical requirements. 

Some did not meet the physical tests, and those which did 
were analysed. It was found that the trials were successfully 
undergone not only by ‘compounds which contained 30 per 
cent. of pure Para, but also by mixtures composed of 15 per 
cent. of Para and 30 per cent. of cheaper grade. 

Nothing is said as to the nature of the remainder of the 
composition, although, obviously, some kinds of * loading ” 
would be more injurious than others. 

It is pointed out that the admixture of cheaper rubbers is 
likely to lessen the life of cables, because they contain a larger 
amount of acetone solution or resinous matter subject to 
chemical change. 

It is the low percentage of such resinous matter which 
distinguishes fine Para such as Bolivia, Maderia and Up- 
River from cheaper grades such as African, Madagascar and 
certain South American products. Mr. Langan concludes 
his paper by recommending the standardisation of rubber 
mixtures, and gives examples of specifications and tests 
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applicable to compounds containing not less than’ 30 per 
cent. and not more than 32 per cent. of fine Para rubber. 

He gives rubber thicknesses, one-minute voltage tests, 
megohms per mile, and alsoelasticity and tensile strength limits. 
Reliance is chiefly placed, however, on chemical analysis to 
ascertain the percentage of fine Para, by estimation of extractive 
matter, which is specified not to exceed 5 per cent. of the 
compound, so as to exclude lower grades of rubber. 

With regard to Mr. Langan’s tests, however, it may be 
pointed out that the elasticity of the cheaper rubber can be 
increased by treating its surface with chloride of sulphur in 
carbon bisulphide. 

The hydrochloric acid which is usually present in cables 
so treated is most dangerous to durability. This, however, 
refers chiefly to the “pure” rubbers as used next the 
copper. 

In view of the occasional use and deleterious effects of 
rubber substitutes, such as oxidised oil, waxes, &c., and the 
great difficulty of detecting their presence, it might be 
worth while to afford protection to buyers by laws similar to 
those applicable to food-stuffs. 

This would mean publication of all ingredients and pro- 
portions used, and Government inspectors to make frequent 
visits to cable or rubber-mixing works. 

Some cable-makers would doubtless object to disclose 
valuable trade secrets of mixtures used, but good makers 
would welcome the protection thus afforded against the 
unfair competition of inferior home or foreign manufactures. 
There would always remain also the element of manufacturing 
care and skill. 

If there were various standard mixtures, engineers could 
select, and buyers would pay for, with confidence, the cables 
deemed most suitable for any particular duty or situation. 
Such provisions, together with the British standards of 
radial thicknesses and tests, would be of great advantage to 
the electrical industry. 

Any engineer who wanted cables other than standard 
would, doubtless, have to be prepared to pay a special price, 
but would have confidence that he was getting what he 
specified and paid for. 

It could not be urged against such a proposal that the 
making of cables being thus crystallised and fixed, the 
progress of new invention would be retarded. For new 
mixtures could always be bought and tried on their merits. 

Meastime, it is well known that for rubber cables, nothing 
is so durable and satisfactory as fine Para rubber. 

It is by no means certain that rubbers in common use 
to-day are so good as those used 20 years ago and earlier ; 
the present writer has before him a sample of cable lapped 
with two layers of pure rubber which has been in use in a 
dry situation for 22 or 23 years. The rubber is as fresh and 
resilient as when new. Vulcanised cables of this period, 
however, were perhaps, not so uniformly well made as now. 

Until the arrival of the ideal condition suggested, the 
ordinary buyer of rubber cable had best rely chiefly, first, on 
the insulation test, second, the elasticity test, and third, on 
the good reputation of certain manufacturers. 





NOTE ON THE INDICATOR DIAGRAM OF 
THE WILLANS ENGINE. 


THE indicator diagram of a Willans compound engine 
appears to be a stumbling block to many, and the chief 
trouble would seem to be that part of the diagram which is 
obtained from the receiver between the H. and L.P. pistons. 
The following is written in the hope that it may serve to 
enlighten such as now sit in darkness. 

Fig. 1 shows cards as obtained from an engine running 
with about 145 Ib. steam pressure in the steam chest. The 
H.P., diagram A, is taken with a 150-lb. spring, while B 
and (, the receiver and L.p. diagrams respectively, are taken 
with a 50-lb. spring. 

At first sight it would seem—and it must be admitted 
with some show of reason—that, as the receiver diagram B 
represents a pressure on the underside of the piston, it 
should be subtracted from the H.P. diagram. In order to 





examine this question carefully, the u.p. diagram has been 
re-plotted to a scale of 50 lb., and placed in correct position 
above the other two at fig. 2. Let us now examine the 
various pressures at an instant 1, ‘as shown in fig. 2. We 
are at once tempted to lay the scale across the diagrams along 
the line T, and say that there was 78 lb. per sq. in. pressing 
the u.p. piston down, and 12 Ib. per sq. in. pressing it up ; 
net result equals 66 Ib. per sq. in. downwards. This sort 
of thing arises from a little want of thought as to what the 
real function of an engine indicator is. 

A moment’s consideration will tell us that what the 
indicator diagram really shows is not the pressure inside the 
cylinder but rather, by the vertical height above the atmos- 
pheric line of any point on the curve, what was the difference 








between the pressure of the air and the inside of the cylinder 
at that instant. 

If we reconsider the diagram from the above point of 
view, we shall find that at the instant T on the down stroke 
the pressure on the top of the u.p. piston at D, was 128 Ib. 
per sq. in., while at the same instant the pressure on the 
underside at Dg was 3% lb. per sq. in. Hence the resultant 
downward pressure on the H.P. piston at this instant was 
90 Ib. per sq. in. 

It will be seen that although the points U, and Uv, are on 
the same vertical line, they relate to pressures half a revo- 
lution later, and have no direct reference to the points 
D,, D. and D,. 

In the case of the L.P. piston, since the engine under dis- 
cussion is non-condensing, a diagram from the underneath 
side would simply result in a straight line, and there would 
be nothing to add. It will thus be seen that the work put 
into the engine is represented by the sum of the three 
diagrams A, B and C, 








THE HUSTLER. 


By W. O. HORSNAILL, A.M.1.Mecu.E., A.M.1.E.E. 


In these days of diminishing profits and keen competition, 
manufacturing engineering concerns look increasingly for 
energy and push on the part of their staff, and this attitude 
is perfectly justified, provided that the energy be displayed 
in the right direction. The appointment of a shop manager 
especially appeals to a board of direttors as requiring the 
maximum of activity, and frequently a “ hustler”’ is actually 
specified in the advertisement drawn .out to fill such a post. 
Even if the word itself is not employed, the construction 
usually indicates this type of man. 

The true hustler should have a complete grasp of the 
work carried on under his control, and if the undertaking 
be of such a size as to make it impossible for him to 
remember all the orders in progress, he will have pre- 
pared, and kept up’ to date, suitable written particulars 
indicating the progress on each job. A shop manager 
of this description will not necessarily appear to be 
bristling with energy, he may spend a considerable portion 
of his time dictating notes to the various foremen, urging 
forward certain portions of the work which have fallen 
behind; if these notes be disregarded, he will at once 
demand explanations, and will have a copy of the notes by 
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him to fix the dates and contents, thus eliminating any 
cause for dispute. Such methods of controlling a works are 
very much more effective than the plan of racing about 
aud flurrying the foremen, probably causing them to 
forget one important job whilst urging forward another. 
| unfortunately, those in authority over the shop manager, 
dv not always realise that the above system is the 
only satisfactory one by which a large concern can 
ie carried on efficiently. They are apt to be impressed by 
i man who is always on the move, and never gives himself 
tne to sit down and effectively grasp the details of every 
orler which is being dealt with. A strong letter is, perhaps, 
received from some irate customer whose goods are overdue ; 
such a case the imitation hustler runs down tbe shops, 
avd bas men taken off other important work and put on to 
ths customer’s order, regardless of the cost of disturbing 
cn on half-finished jobs ; he will then probably promise an 
euily delivery, which he can have no reasonable prospect of 
corying out, but the customer is kept quiet for the time 
| ug,and the managing director will be firmly convinced 
i! t he really has the right man in charge of the shops at 
| Contrast this procedure with what will be done 
|. the systematic man in a similar case; he quietly Las 
| ought to him particulars of the progress made on all 
i orders in hand, and, after careful consideration of the 
« ms of the customer in question, he will quote a delivery 
de which can be strictly adhered to. After this has 
!, n done the foreman concerned will be instructed in 
ting to take whatever action may be necessary to ensure 
(| ivery by the proper time. 
n every way this isa much more satisfactory method of 
(vying on the business ; the customer may grumble at the 
c, but he will be subsequently much better pleased than 
romises were made to him which could not be kept. 
lappily the old-fashioned ways of managing by memory 
| »ed by postal reminders are gradually dying out, but men 
i’ still occasionally appointed to control large works whose 
cs acity is limited to the management of a small number of 
ui, and their success in this direction has obtained for 
(liu the more responsible post. ‘The effect of such an 
aj ointment is not immediately felt, more especially if the 
wks are dealing with large contracts with several 
n uths for delivery ; a man of the above stamp will carry on 
si i Work with apparent success for a long period until it 
is suddenly discovered that all orders are hopelessly 
1, :indhand and everything is in a muddle, resulting in the 
loss of prestige and a state of things which will occupy 
i jirst-class man 12 months or more in putting right. 
Tie post of shop manager is a most important one if a 
live undertaking is to be successful, and those in a 
position to make such appointments are now realising that 
1 first-class organiser is required for such work, even if a 
lich salary has to be paid to secure a suitable man. 





Neutonic Enterprise in South America.—It is just 

a \ear since the German Transmarine Electricity Co., of Berlin, 
reased its share capital by £700,000 to £1,800,000 for the purpose 

vt providing for the rapid development of the company’s enter- 
prises, and it is now proposed to make a fresh issue, which will 
ring the total capital up to £3,600,000. Although no information 
riven as to the reason for this new augmentation in the report 

r 1905, the latter states that during the year the company 
uired a sub-station from the Buenos Ayres Electric Tramways 

(‘o., and concluded an agreement with it for the supply of current 
for the whole period of the concession. The company leased from 
Buenos Ayres Grand National Tramways Co. the central station 

uid plant of 2,075 H.p. and a battery of a capacity of 1,000 ampere- 
irs, in return for an annual payment of £5,000. On the other 
nd, the eompany leased to the Capital Traction and Electric Co. 
metropolitan tramway for a yearly payment of £20,000 and 
two-thirds of the receipts in excess of a total of £22,500. In 
addition to this, the Transmarine Co. made arrangements with the 
Buenos Ayres Grand National Tramways Co. to furnish the latter 
th the whole of the power required for its lines, and also those 
«f the four undertakings controlled bv it, and a further agreement 
the supply of enercy was made with the Société Belgo- 
\rgentine de Tramways de Buenos Ayres. The accounts of the 
ransmarine Co., which is also interested in the Chilian Electric 
ramways and Light Co, show net profits of £173,246 for 1905, as 
upared with £88,670 in the previous year. It is proposed to 
ay a dividend at the rate of 9 per cent. on £1,694,000, as against 
per cent. on £950,000 in 1904. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom ail 
inquiries should be addressed, 


12,369. ‘‘ Improvements in electric telegraphy.” I. KiTsEE. May 28th. 
(Complete.) 

12,379. ‘“‘ Improvements connected with the regenerative control of elec- 
trically-propelled vehicles.” J.S. RaworrH and A, RAWorTH. May 28th. 

12,385. ‘‘ Improvements in sparking plugs for electrically-fired internal com- 
bustion engines.”’ THE ELEcrric Ienition Co., Lrp., and F. H. Hau. May 28th. 

_ 12,386. “Contact devices with a swinging plug for electrical circuits.” W. 
KREINSEN. May 28th. (Complete.) 

12,395. ‘*An improved method of obtaining metals from their ores, or for 
heating substances, in electric furnaces, and electric furnaces for use there- 
with.” N. A. Waitin. May 28th. (Complete.) 

; 12,434, ‘Improvements in electrical resistances for electric heaters and the 
like.” G. M, Newsery and H. Skipwirn. May 29th. 

12,485. *“ Throw-over switch for magneto and high-tension ignition as used on 
motor-cars andthe like.” H. Picktes. May 29th. 

12,449. ‘Improvements in or connected with electrically-propelled railway 
vehicles or locomotives.’ S. B. CorrrE.i and J. A. Panton. May 29th. ; 

12,450. ‘* Improvements in electric switches.”’ W. F.JoneEs. May 29th. 

12,463. ‘‘ Metering panel board.” A. C. McWitiams. May 29th. 
(Complete.) ; 

(12,473. ‘“ Improvements in or relating to electric are lamps.’ A. HELLER, 
I’. W. STEVENS and W. W. Hare. (E. Cervanka, Austria.) May 29th. 

12, 177. ** Controller regulator.” W. FaiRWEATHER. (The Electrical Devices 
Co., United States.) May 29th. (Complete.) 

12,486. ‘* Improvements in telephony.” D. C. SoLomon, May 29th, 


12,488. “A new or improved electrically-heated stove.” HERDE UND 
OrENFABRIK CoMMANDIT-GESELLSCHAFT F.A.C. GutTsaHr& Co. (Date applied 
for under Patents Act, 1901, May 9th, 1906, being date of application in Ger 
many.) May 29th. (Complete.) 

12,491. ‘‘ Improvements in dynamo-electric machines.” B. G. Lamnr, 
(Date applied for under Patents Act, 1901, June 2nd, 1905, being date of appli 
cation in United States.) May 29th. (Complete.) 

12,492, ‘* Improvements in controllers for electric motors.’’ H. U. Harv. 
(Date applied for under Patents Act, 1901, June 12th, 1905, being date of appli- 
cation in United States.) May 29th. (Complete.) 

12,493. ‘* Connection system for supplying alternating currents of variable 
voltage.”” R. P. Jackson, (Date applied tor under Patents Act, 1901, June 
12th, 1905, being date of application in United States.) May 29th. (Complete.) 

12,497. ‘Improvements in and relating to control of dynamo-electric 
machines.’’ THE British THoMson-Hovuston Co.,Ltp. (The General Electric 
Co., United States.) May 29th. 

12,498. ‘* Improvements in and relating to electric are lamps.””) EE, R. Grove 
and M. V. ELy. May 2Sth. 

12,499. ‘* Improvements in and relating to electric are lamps.” E, R. Grover 
and M. V.Eny. May 29th. 

12,500. ‘‘ Improvements in electric telegraph apparatus.’’ S. G. Brown, 
May 29th. 

12,505. ‘*Improvements relating to electric switches adapted to be operated 
by the opening and closing of doors.””, F.C. Martin. May 29th. 

12,537. ‘* Improvements in or relating toelectric junction and test boxes and 
thelike.”” A. H. MarsHaLn. May 29th. 

12,567. ‘* Improvements in shade devices for use in connection with gas, 
electric ligh., or with lamps.’”” A. B. Wittiamson and T. WILLIAMSON. May 
30th. 

12,687. ‘* Improvements in apparatus for measuring electrical resistances." 
J. W. Recorp and H. Bevis. May 30th, 

12,597. ‘* Improvements in and relating to single-phase alternating curre:.t 
motors.” J. BrunckEN. May 30th. (Complete.) 

12,600. ‘‘ Improvements in or connected with sparking plugs."’ W.H. Incram 
and L. INGRAM. May 30th. 

12,622, ‘Apparatus for supplying current to electric tramways in mines 
subject to fire-damp.” C.ILGNeR. May 30th. 

12,625. ‘Improvements in the electrolytic manufacturezof metal wire, strip 
or the like.” S. O. Cowrer-CoLrs. May 30th. 

12,626. ‘*Animproved process for the electrolytic manufacture of metallic 
wire or strip.” S. O. CowrEr-CoLrEs. May 30th. 

12,627. ‘* Improvements in the electrolytic production of metallic strip.’’ S.O. 
Cowper-CoLEs. May 30th. 

12,628. ‘Improvements in the manufacture of copper wire, strip or ribbon.”’ 
S. O. CowPeR-CoLes. May 30th. 

12,638. ‘Improvements by means of electric current producers to be appli ed 
to hair and toilet brushes and the like.””. G. R. THoMson, May 30th. 

12,685. ‘‘ Improvements in electrical recording instruments.”’ EK, I. Evererr 
and K. EpacumsBr. May 3lst. 

12,686. ‘* Electro-magnetic friction clutch reversing gear.” W, L. SpENcR, 
May 3lst. 

12,694. ‘* Improvements in contact making and circuit controlling devices 
employed in connection with the signalling and point.shifting arrangements 
and the time recording devices of electric tramways and the like.””) BreckNELI, 
Munro & Rogers, Lrp., and KE. M, Munro. May 3lst. (Complete.) 

12,720. ‘* Improvements in or relating to a combined system of electric 
mechanical power for the propulsion of automobiles or like purposes.”” H. F, 
JoEL. May 3lst. : 

12,721. ‘‘Improvements in or relating to a combined system of electric- 
mechanical power for the propulsion of automobiles or like purposes."” H. F 
JorL. May 3lst. 

12,730. ‘* Improvements in andy ‘ating to machines for use in the manufac- 
ture of incarde cent lams“’ 1 British THomson-Hovusion Co., Lrp, 
General Electric Co., United States.) May 3lst. 

12,731. ‘Improvements in and relating to machines for use in the manufac- 
ture of incandescent lamps.’’ THE British THomson-Hovston Co., Lrp. 
(General Electric Co., United States.) May 31st. 

19,732. ‘Improvements in and relating to machines for use in the mann- 
acture of incandescent lamps.’’ THE British THomson-Hovston Co., Lip. 
The General Electric Co., United States.) May 31st. 

12,742. ‘Improvements in electric illuminated signs, advertisements and 
decorations.” H MicHaLke. June Ist. 

12,748, ‘Improvements in telegraphy.”” I. Kirsee, June Ist. (Complete.) 

12,758. ‘Improvements in means for supp¢ rting trolley wires employed in 
connection with electric traction in the even. cf breakage.’ S. J. Cooper and 
F. W. Cottey. June Ist. 

12,767. ‘Improvements in thermometrical and electrical devices for visibly 
or audibly announcing the attainment of a predetermined heat, applicable tor 
other purposes.”” C, M. Harrison. June Ist. 

12,773. ‘Improvements in teiminals for electric accumulators.” K, 
RawLinGs SmirH. June Ist. 

12,777. ‘Improvements in magnetic compasses.”” C. Parker, June Ist. 

12,778. ‘A new or improved magnetic compass.”’ C. BaRKER. June Ist. 

12,802. ‘Improvements in or relating to electric lamps.’’ T,. ATKINSON and 
W. SpikEsMAN. June Ist, 
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12,820. ‘Improvements in shaft bearings especially applicable to electric 
railway motors.”” THE British THOMsON-Hovuston Co., Lrp. (‘The General 
Electric Co., United States.) June Ist. 

12,821 ‘Improvements in methods of suspending the conducting wires of 
electric railways and the like.” THe BritisH THoMson-Hovuston Co., Lp. 
(Allgemeine Elektricitiits Gesellschaft, Germany.) June Ist. 

12,825. ‘Improvements in or relating to the ignition of internal combustion 
engines.” M. Kemp-Wecon and P. Lyte. June Ist. 

12,826. ‘Improvements in telegraphy.’? Marconi’s WIRELESS TELEGRAPH 
Co., Lrp. (M. I. Pupin, United States.) June lst. (Complete.) 

12,835. ‘Improvements in or relating to apparatus for the electrical pro- 
duction of heat for cooking and other purposes.”’ A. F. Berry. June Ist. 

12,855. ‘‘Improvements in electric switches.’””’ ALLGEMEINE ELEKTRICITATS 
Grs. (Date applied for under Patents Act, 1901, June 5th, 1905, being date of 
application in Germany.) June 2nd. (Complete.) 

12,862. ‘An electrical brake for railway trains.” F.Mortockx. June 2nd. 

12,895. ‘Improvements in or relating to starters for electro-motors.”’ 
L. Harris. June 2nd. (Complete.) 

12,918. ‘‘lmprovements in electrical controllers.” 
June 2nd. 

12,937. ‘*A suction or pressure air nozzle for cleaning out plug-holes of 
telephone installations and the like.” . A. SeRENYI. (Date applied for under 
Patents Act, 1901, June 2nd, 1905, being date of application in Germany.) 
June 2nd. (Complete.) 

12,946. ‘‘Improvements in brush sockets for dynamo-electric machines.” 
C. A. Parsons and A. H. Law. June 2nd. 

12,947. **An improved regulator for electric fans.’’ 
MarkuHam & Reiss, Ltp. Jane 2nd. 


C. T. J. OpPpERMANN. 


EF. N. Bray and Bray, 








PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P, 
Tuompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d, (in stamps’, 


: 





1904, 


ELECTRICALLY ConTROLLED VALVE GEAR FoR Motive Power Enaines. R. 
Kendal, 24,009,. January 31st. (Originally included in No, 24,009/04.) 





1905. 


DistTRIBUTION OF ELECTRICAL EnerGy. E. H. Hill. 8,906. April 27th. 

CoNnTROLLING SysTEM FoR Execrric Raitways, FE. Zweigbergk. 8,918. April 
27th. 

MANUFACTURE OF ELEcTRICAL Resistances. Electric Equipment and Securities, 
Ltd., and C. Ruzicka. 11,146. May 27th. 

Vapour Exvecrric Lamps. F, Harrison. 14,660. July 17th. 

TRANSMITTERS FOR AUTOMATIC TELEGRAPH SYSTEMS AND THE LIKE. Jd. Gell. 
18,102. September 7th. 

Exectrraic INCANDESCENCE LAMP WITH FILAMENT OF METALLIC TUNGSTEN. W. P. 
Thompson. (Deutsche Gasgliihlicht Akt.-Ges. Auergesellschaft.) 18,814. 
September 18th. 

ELECTRICAL TRANSMISSION OF PowER ON Motor VEHICLES AND Boats. H. 
MeNulta. 21,038. October 17th. (Date applied for under International 
Convention, December 10th, 1904.) 

ELectTRIcAL Distripution SystEMs. A.J. Boult. (J. lL. Woodbridge.) 23,934. 
November 20th. 

Eiecrric Furnaces. Soc. Anon. Electrometallurgique. (Procédés P. Girod. 
25,174. December 4th. 

ConrroL oF Exvectric Motors. W. A. Clatworthy, A. Holmes, J. H. Holmes, 
L.. W. Holmes and FE. Holmes. 27,242. December 30th. 

Finamexts For Evectric IncANDESCENT Lamps. E. L. Frenot. 8,891. April 
27th. (Date applied for under International Convention, May 7th, 1904.) 
TROLLEY HeADs FoR ELEctrRic TRACTION OR THE LIKE. E,. E, Feather, G. R. 

Feather, S. Feather and J. W. Astley. 9,162. May Ist. 

APPARATUS FOR CONTROLLING THE SUPPLY OF ENERGY FROM ALTERNATING 
CurRRENT ELECTRIC GENERATORS TO ALTERNATING CURRENT ELECTRIC 
Morors, A. P. Wood. 9,279. May 8rd. 

ELrctric SwitcH OR Protective Crrcurr Breaker. L. R. Gleason. 9,803. 
May 3rd. 

METHOD FOR EQvALISING ELECTRICAL POWER WHEN THE POWER REQUIRED IS OF 
AN INTERMITTENT OR VARIABLE CHARACTER. R. Braun. 9,467. May 5th. 
SKATES OR COLLECTORS FOR ELECTRICALLY DRIVEN VEHICLES OPERATED BY ANY 

SurFace Contact Stup System. R. Brown. 9,508. May 5th. 

APPARATUS FOR MAKING AND BREAKING ExLectric Circuits, F. Smith. 9,565, 
May 6th. 

CoMBINED PoRTABLE ELEcTRIC BATTERY AND INDUCTION Corn. B. Seacombe. 
9,577. May 6th. 

Firtp TELEPHONE AND TELEGRAPH Apparatus. P. J. Kenny. (E. Molyneux.) 
9,702. May 8th. ° 

APPARATUS FOR CONTROLLING THE SUPPLY OF ENERGY FROM ALTERNATING 
CURRENT Etecrric GENERATORS TO ALTERNATING CURRENT ELECTRIC 
Motors. A. P. Wood. 9,739. May 9th. 

APPLIANCES FOR USE IN CONNECTION WITH THR ELECTRIC IGNITION SYSTEMS FOR 
INTERNAL COMBUSTION Enoines. C. T. B. Sangster. 9,815. May 10th. 
MEANS FOR THE REGULATION OF SPEED OF COMPENSATED SINGLE-PHASE Motors. 

Bruce Peebles & Co. and J. L. La Cour, 9,889. May 10th. 

APPARATUS FOR MEASURING ELEcTRICAL ResIsTaNces. Evershed & Vignoles, 
Ltd., and S, Evershed. 11,415. May 3lst. 

ProTEcTIVE DEVICES FOR ALTERNATING ELEcTRIC CURRENT Systems. British 
Thomson-Houston Co. (General Electric Co.) 11,626. June 2nd. 

ADJUSTABLE ELECTRICAL ReEsisTaNcEs. G. Harrison. (Electric Railway Im- 
provement Co.) 13,9544. February 19th. (Date applied for under Rule 5, 
Patents Rules 1905, July 6th, 1905.) 

MERCURIAL AND OTHER Metautiic Vapour Exrctric Lamps. F. Harrison. 
14,033. July 7th. 

PREPAYMENT METERS. British Thomson-Houston Co. (General Electrie Co.) 
15,859. August 2nd, 

ELEcTRIC ProjecTING Lamps Usina’ Nernst FinaMents. L. Kamm, 16,471. 
August 14th. 

WirReELEsS TreteGrapnuy. G. Marconi and Marconi’s Wireless Telegraph Co. 
16, August 16th. 

CURRENT TAKERS OR TROLLEYS FOR OVERHEAD WIRES OF ELECTRIC RAILWAYS AND 
tHE LIKE. O. Hoffmann. 18,051. September 6th. (Date applied for under 
International Convention, September 9th, 1904.) 

Gas or Vapour ELecrric Lamps. W. Heraeus and H,. Heraeus. 18,264. 
September 9th. (Date applied for under International Convention, October 
14th, 1904.) 

APPARATUS FOR ELECTRICALLY OPERATING RAILWAY CARRIAGE OR LIKE Doors AND 
FOR OPERATING Locks IN CONNECTION THEREWITH. A. Craven, 19,989. 
October 8rd, 





MAGNETO-ELECTRIC APPARATUS FOR IGNITING THE CHARGE IN INTERNAL Compvg.- 
r1on Motors. M. De Saint-Romain. 21,28. October 19th. (Date applied 
for under International Convention, April 27th, 1905.) 

Protecting Drvick FOR SHUNT FiELD WINDINGS oF ELECTRICAL MAcuines 
WHERE SHUNT REGULATOKS ARE USED, 'T’. Edge. 21,707. October 25th, 
Continvous CurRENT ARC LAMPS PARTICULARLY APPLICABLE TO SEARCHLIGHTs, 
Prosecrion LAMPS, AND THE LIKE. P. Muller. 27,251. December 30th, 

(Date applied for under International Convention, December 31st, 1904.) 

Etecrric Group Time Fuses. H.H. Lake. (The Fabrik Elektrischer Ziinder 
Ges.) 9,966. May 11th. 

BRUSHES FoR DynaMo-Execrric Macuines. K,. Koch. 11,391. May 3lst. 

Etecrric Bock RAILWAY SIGNALLING AND TRAIN ConTROL SystEM. J. A. Whyte, 
11,840. June 6th. 

Exectric Tart LAMps FoR Motor Cars. Jackson. 12,100. June 9th. 

Exectroztytic Apparatus. G. G. Hepburn and Mather & Platt, Ltd. 12,291, 
June 13th. 

MEANs FoR REGULATING Dynamos. H. Leitner. 12,615. June 19th. 

WrrELEss TELEGRAPHY. G. Marconi and Marconi’s Wireless Telegraph Co, 
14,788. July 8th. 

APPARATUS FOR CONTROLLING AND OPERATING THE POINTS OF ELECTRIC RaiLways 
AND Tramways. W. H. Turner, R. E. Dixon and T. B. Stewart. 15,546, 

ELEctTRICAL IGNITION GEAR FOR INTERNAL ComBustTion ENGINES. F. R. Simms, 
16,179. August 8th. 

EvectricaAL Contact MAKERS AND BREAKERS PARTICULARLY FOR USE IN Con. 
JUNCTION WITH INTERNAL ComBusTION EnGiINnES. F, H. de Veulle. 17,286, 
August 26th. 

ALTERNATING CURRENT Exectric Motors. Akt.-Ges. Brown, Boveri & Co, 
20,772. October 18th. (Date applied for under International Convention, 
October 17th, 1904.) 

MANUFACTURE OF MAGNETIC MATERIALS. R.A. Hadfield. 22,180. October 30th, 
(Date applied for under International Convention, June 8th, 1905.) 

METHOD OF SECURING OR ATTACHING A WIRE SUPPLYING ELECTRICITY To 4 
TerminaL, A. A. Lines. 21,870. October 27th. 

Fiectrric Crrcuit BREAKERS FOR ALTERNATING CURRENTS. Elektrizitats Act.- 
Ges. vorm. W. Lahmeyer & Co. 28,624. November 16th. (Date applied for 
under International Convention, December 22nd, 1904.) 

Evectric IGnrrion SYSTEMS FOR INTERNAL ComBUSTION ENGINES. J. J. H, 
Sturney. (Duryea.) 26,032. December 14th. 

TELEGRAPHS FOR TRANSMITTING ORDERS. Siemens & Halske Akt.-Ges, 26,072, 
December 14th. (Date applied for under International Convention, Decem. 
ber 14th, 1904.) 

APPLICATION AND DISTRIBUTION OF ELECTRIC MoTivE PowWER, PARTICULARLY FOR 
Usk tn STARTING MACHINERY AND FOR SIMiLAR Purposes. G. W. Mascord, 
5,059. March 10th. 

Evrcrric REGENERATIVE BatTTErRY. Post-dated May 31st, 1905. W. H. Fellows, 
E. T. Pickup and W. Tice. 17,133. April 4th. 

APPARATUS FOR COMPOUNDING SYNCHRONOUS ALTERNATING CURRENT MACHINES, 
Bruce Peebles & Co. and J. L. La Cour. 9,837. May 10th. 

ELectric CURRENT RECTIFIERS APPLICABLE ALSO FOR LIGHTING FURPOsks, 
British Thomson-Houston Co. (General Electric Co.) 10,214. May lith. 

Honpers FOR INCANDESCENT ExLectric Lamps. L. Sunderland and P. C, 
Pillinger. 10,288. May 16th. 

Dynamo-ExLEctric Macnuines. P. M. J. Boucherot. 10,299. May 16th. (Date 
applied for under International Convention, May 17th, 1904). 

Iron STANDARD FOR FixinG GuarD Boarps on Exectric Ratiways. G. T, 
Trinder and T. D. Cramb. 10,341. May 17th. 

METHODS OF CHARGING AND DISCHARGING ELECTRIC ACCUMULATORS IN SYSTEMS 
or Exsectric Distrisution. G.S, EllisandA.M.Taylor. 10,495. May 19th. 

WIRELESS TELEGRAPHY WITH EARTH CurreENTS. L. Zehnder. 10,601. May 
20th. (Rights under Patents, &c., Act, 1901, not granted.) 

Socket ConNEcToRS FOR ELectric Licgut CasLes. H. E, Saxby. 12,003, 
June 8th. 

MowunrTING OF ELECTROTYPE, STEREOTYPE, AND OTHER PRINTING SURFACES. J. A, 
Corey. 12,524. June 16th. 

ELrecTRO-MAGNETICALLY ACTUATED FRICTION REVERSING GEAR. F, Jensen, 
13,816. July 4th. 





1906. 


ELECTRICALLY FireD INTERNAL ComBusTION EnainEs. H. Pieper. — 1,699. 
January 23rd. (Date applied for under International Convention, January 
24th, 1905.) 

CoNTROL OF THE ExveEctric Circuits IN SysTeMs OF ELectric Traction, A. 
Raworth. 1,830. January 24th. 

SaFety APPLIANCES FOR Execrric Circuits. Siemens Bros, & Co, (Siemens 
Schuckertwerke G.m.b.H.) 3,541. February 13th. 

OSCILLAPHONES OR HERTZIAN WAVE RespPonsivE Devices. W. W. Massie. 
4,221. February 20th. 

STarRTING SwITcHES, RHEOSTATS OR CONTROLLERS, FOR Etectric Morors. A. 
Holmes, J. H. Holmes, L. W. Holmes, E. Holmes and G. J. Ralph. 4,773. 
February 27th. 

ALTERNATING CUKRENT ELEcTRO-Macnets. F. Conrad. 17,490. March 28th. 
(Date applied for under International Convention, April 3rd, 1905.) 

ELectro-MaGnets. R. P, Jackson. 17,491. March 28th. (Date applied for 
under International Convention, April 3rd, 1905.) 

AccuMULATOR Batrertes. Accumulatoren-Fabrik Akt.-Ges. 8,352. April 6th. 
(Date applied for under International Convention, April 7th, 1905.) 

ELECTRICALLY OPERATED PHOTOGRAPHIC CopyinG APPARATUS. O. Lienekampf. 
235. January 3rd. (Date applied for under International Convention, 
October 23rd, 1905.) 

METHOD OF AND APPARATUS FOR INFLUENCING AN ELECTRIC CIRCUIT IN DEPENDENCE 
UPON THE LOAD oF A Continuous CURRENT Motor SITUATED IN ANOTHER 
Circuit. Siemens Bros. & Co. (Siemens Schuckertwerke G.m.b.H.) 376. 
January 5th. 

VARIABLE ELectric Resistance Devices, W.R. Lambert. 918. January 12th. 

INSPECTION SIGHT FoR ELectTric IGNITION SpaRK, A. F, White, 2,853, 
February 6th. 

ConsTRUCTION OF ALTERNATE OR CHANGE-OvER ELEctric TuMBLER SWITCH. 
E. T. Davies. 2,928. February 7th. 

CoMBINED TELEPHONE RECEIVERS AND MicropHones. C.E. Ljungman, R. 0. P. 
Berglund and W. A. W. E. Hjorth. 3,224. February 9th. 

TROLLEYS OR COLLECTORS FoR Exectricity. E. D. Rockwell. 5,883. March 
10th. (Date applied for under International Convention, March 11th, 1905.) 

Vapour Etectric APPARATUS FOR RecTIFYING ELEcTRIC CuRRENTS. P. H. 
Thomas. 6,557. March 19th. (Date applied for under International 
Convention, March 30th, 1905.) 

ELECTRICAL SwiTcHES. J. Whyte. 368. January 5th. 

SPRING Drive SvuiTaBLE FoR STEAM, PETROL, AND ELECTRICALLY PROPELLED 
VEHICLES AND OTHER Macnines. C.B. Hannan. 2,669. February 3rd. 
SwitcHEs FoR Exectric Betts AND Buzzers. B. H. Thorogood. 4,19. 

February 20th. 

ContRoL oF ELEcTRIC SWITCHES AND OPERATING MECHANISM THEREFOR. P. 5. 
Pevear. 4,711. February 26th. (Date applied for under International 
Convention, February 27th, 1905.) 

ELEcTRIC FURNACES FOR TREATING GasEs BY MEANS OF ELECTRO-MAGNETICALLY 
oR ELEcTRO-DyNAMICALLY ACTUATED Execrric Arcs. A. J. Petersson. 9,164 
April 18th. 
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